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A BOTANICAL SURVEY OF SAM JACINTO 
MOUNTAIN.* 


INTRODUCTION. 

Selection of San Jacinto Mountain. 

Extending across Southern California in an irregular line 
from the point where the Sierras and the Coast Ranges meet, 
nearly to the southeastern comer of the state, a series of moun- 
tain ranges separate the drj'' interior deserts from a much more 
moist but still arid region bordering on the Pacific Ocean. 
Raising their summits above the lesser mountains and ridges of 
these ranges, a few peaks stand out like sentinels and serve as 
land-marks for all the surrounding country. The southernmost 
of these high peaks is San Jacinto Mountain which, with its 
altitude of 10,805 feet, is separated from all the others by low 
passes and ridges the highest of which is under 4000 feet in alti- 
tude. 

In considering this mountain as a field for botanical explora- 
tion it was noticed that its position at the southern extremity of 
the higher ranges would make it the southern limit for many 
boreal species. It was also noted that the proximity of the Col- 
orado Desert would give to its flora a strong austral element, and 
that its isolation from other mountains would render more defi- 
nite ceilain problems connected with the geographic distribution 
of plants. For these reasons, as wpU as for a number of others 
of minor importance, San Jacinto Mountain was finally selected 
for botanical investigation. 

Region Covered and Collections Made. 

In the course of this survey practically all parts of the moun- 
tain, with the exception of a small area in tho chaparral belt of 

* Freftented in partial fulfilment of the requirements for the degree of 
University of CaUfomia, May, 1902. Prepared under the dtreotion ot 
W. L. ^epson. 
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the ttortheast side, we|« visited, aad, idthoog^ tibie ^tire mjdM 
is eonsidered in the ehapters devoted to plant disttilndaoiii, it hi 
to be noted that only those species plants found in or above 
the Yellow Pine belt are inelnded in^the list which dkiaee this 
report. 

Of the visits made to the mountain ^e first on which any 
extensive botanical collecting was done was in 1896, when abottt 
six weeks during the months of August and September were 
spent in botanizing principally over the south side, but a txip 
was also made through some of the higher valleys of the east 
side to the main i>eak. During this season the writer was aoeimi* 
panied by Mr. A. B. Morrison, who rendered valuable assistanoe 
in the ooUection and preparation of specimens. The next year 
four excursions were made to the mountain, beginning with 
May 1 and extending to the last of July. The first of these was 
to Fuller’s mill, which has an tdtitnde of 5800 feet, and as snow 
was then lying on the ground the advisability of confining onr 
early collecting to the lower altitudes became apparent; but in 
Jnly two visits were made to the region around the highest peaks 
and collections made. In 1898 a few days in the latter part of 
Jane and the first of July were spent botanizing along the south 
side and as far up as Strawberry Valley, and op this trip Toro 
and Santa Bosa Mountains, the southeastern continuation of 
San Jacinto, were visited for the second time. Practically the 
same ground was covered in 1^9, but this time during the latter 
part of May. > 

From May 15 to June 1, 1901, a collecting trip in company 
with Professor W. L. Jepson was made to Strawberry Valley, 
Palm Cafion, Santa Bosa Mountain, and other localitira to the 
south. The author of this paper then decided to make as th<Hr> 
ongh an exploration of the Flora of San Jaeiuto Mountain as 
time would permit. A camp was therefore eatabUsbed ip Straw- 
berry Valley, and between June 19 and Angnst 7 all parts of the 
monntain above the chaparral belt were again gone ovor, colleo- 
tions of the* flowering plants made, and notes op distribnrion 
and idmndance taken. The resnUs of tide survey are given in 
the findlowing pages. 
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OouuEonoNs Mads bt Others. 

A ntuniber of oiher bota&iete liave visited the ino\mtam from 
time to time and mode more or leas exteiiBive coUectiong. Mr. 
||. B. forish., of San Bernardino, the first of these, made coUec* 
tiiere in 1879 and again in 1880, 1881, and 1882 ; on the first 
wad third ixips spending about a week each time and visiting 
Stniwberri^ and Tahquitz Valleys, the other times passing through 
'dteawberry and Thomas Valleys en route to the regions lying 
fiuther south. On these trips a number of new species of plants 
trere brought to light by this diligent botanist, Buonymus Par- 
iiMi and JBrioymum apiculatum being the most noteworthy. 

Or, H. E. Hasse, of Soldiers Home, was on the mountain 
foir a week in July of 1894, bo^nizing from Strawberry Vdley 
.# least as for up as the Tahquitz Meadows. In 1896 Or. A. A. 
Oavidson, of Los Angeles, spent some weeks collecting and tak- 
ing notes in the vicinity of Strawberry Valley and also along Ihe 
tnul to the summit of the main peak, and Mr. George F. Rein- 
hardt made a collection of San Jacinto plants in June, 1897, for 
the University of California. Mr. A. W. Anthony has also done 
some collecting in this region. 

In May, 1901, Professor W. L. Jepson spent several days on 
the mountain botanizing around the south and east sides, and 
small oollections were also made in this year by Mrs. F. C. R. 
Priee and by Mr. 0. P. Medsger. 

The only papers dealing in any way with the flora of Son 
Jacinto Mountain are two reports on the San Jacinto Forest 
Reserve,* prepared by Mr. J. B. Leiberg, after having inspected 
the condition of the forests in 1898. In these reports the prin- 
cipal trees and shrubs are discussed and estimates of the amount 
of timber of various sorts on different parts of the mountain 
given, together with other information bearing upon the forests 
inclnded in the San Jacinto Reserve. 


* 8. Heol. Siirr., HmetMnth Annuie Sept. 6, SSl-CST (ISM), tlao in WM 

fmiaaat Atmiui Kept, s, m-m (imo). 
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It i« thus seen that the only connection between the montane 
flora of San Jacinto with that of other mountains must be by 
way of the San Bernardino Range, from which it is separated by 
the deep but narrow San Gorgonio Pass. 

Topography. 

’ Coming now to the mountain itself, it is seen that the main 
body lies in a north-and-south direction, culminating in a high, 
ridge-like mass, a mile and a half long on the summit, the 
northern end of whi(*h is capped by the main San Jacjinto 
Peak, the other by Marion Peak. On the west side the descent 
is at first quite rapid, but the slopes, much cut by canons 
and ridges, soon become less steep and extend to the North 
Fork of the San Jacinth) River, beyond which the numerous 
foot-hills become gradually smaller and smaller until the plains 
are reached. On the east a rapid des(*ent is made for some 2000 
feet, when the slope becomes more gradual and the east-and-west 
ridges so round themselves as to enclose two important areas, 
namely, Round and Tah(|uitz Valleys, which thus form an, 
immense terrace on the side of the mountain. Below these 
valleys, and at altitudes of from 6(X)0 to 9(KK) feet, the slope drops 
abruptly off to the Colorado Desert, the fault on the northeast 
side being 8(KK) to 10, (KX) feet high. 

Even greater than the contrast between the east and west 
sides is that between the north and south. Standing on the 

main peak one may look down the steep north slope to the 

western arm of the desert onl> a few miles away, while to the 

south the mountain is continued in a series of irregulai* ridges 

with Tahqiiitz Peak rising to an altitude of 8826 feet as the most 
prominent feature, and Santa Rosa Peak rising to 8720 feet in 
the continuation of the range twenty miles to the southeast. 
At middle altitudes of the south side are numerous valleys of 
more or less importance, ranging in size from those only a few 
acres in extent to the Thomas Valley with its area of nearly 
4000 acres. 

The cafions, on account of the changes produced in the 
climatic and other conditions by their presence, are of consid- 
erable importance. The south and west sides are much cut by 
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transverse canons. The most important of these is tha^t of the 
North Fork of the San Jacinto River, the west wall of whidh 
rises very rapidly while the east is somewhat more gentle 
but still quite steep. The east armj'uown as Dark Cahon^ is an 
important branch heading just below the main peak of the 
mountain. The (»anons of the north side are exceedingly steep 
in their upper portions, where the walls are largely of solid 
granite, but below they descend more gradually and all ulti- 
mately open into the main Snow Creek Canon. On the east, 
those of the higher altitudes are of minor importance, but the 
lower half of this slope is gashed by steep ea&ons, the walls of 
which sometimes rise to a height of several thousand feet above 
the streams at their bases. 

Soil and Climate. 

The nature of the soil of any region exerts a profound influ- 
ence on the character of the vegetation, but, on account of its 
uniformity, it plays a minor r61e in the distribution of plants on 
San Jacinto Mountain. On examination it is found to be 
composed almost entirely of decomposed granite with a small 
percentage of black mould near the surface, and is chiefly of a 
loose, gravelly texture. 

But little limestone is found on the mountain proper, 
although there are several limestone quarries in the low foot- 
hills which continue the range to the west. Calciferous rocks 
are also said to occur along the eastern base, and they are by no 
means rare at various places along the south side, but the per cent 
of lime in the soil is nowhere so great as to materially affect the 
character of the vegetation. Being derived from granitic rook, 
in which the feldspars form an important ingredient, the soil is 
particulaily rich in potash, while of the essential elements it is 
probably the most deficient in nitrogen, since the suppl5r of 
humus, especially on the lower slopes, is very limited. 

On account of the aridity of the surrounding regions the 
amount of humus in the soil of the lower foot-hills is almost 
imperceptible, but at higher altitudes the ground is constantly 
receiving deposits of pine needles and other organic matter, and 
consequently we here find a thin humqs covering. At places 
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this becomes six to ten inches deep, but it is usually much less 
as it is destroyed whenever passed oVer by fire. This layer of 
organic matter is of impo^|J|ce not only as a source of humus, 
and therefore of nitrogen, but also because of its service in 
catching and retaining the water from snow and rains, thus 
reducing the amount of run-off. 

Since the temperature will be considered in connection with 
the factors affecting plant distribution, and since reliable data 
concerning this subject are lacking, no thermometrical records 
ever having been kept on the mountain, the topic is not here 
discussed. 

As the amount of precipitation is largely controlled by the 
temperature, we find that the higher portions of the mountain 
are much more frequently Visited by showers and snow storms 
than the lower, and that the west side is less arid than the 
eastern. In the foot-hill region the rainfall is quite limited in 
amount and restricted almost entirely to the winter months, but 
throughout the belt of <*oniferous forest at middle altitudes the 
precipitation during the fall and spring is much more generous, 
besides which there are oi*casional thundershowers during the 
summer and heavy snowfall in winter, the snow often reaching 
a depth of three or four feet in Strawberry Valley. Where the 
slopes are covered mth chaparral the water is well conserved, 
being compelled to percolate slowly through the soil, which is 
held in position by the numerous roots and ac*ts as a water 
sponge. Of similar service but less efficient is the layer of 
decaying vegetable matter in the forested portions; but, wher- 
ever the slopes are unusually steep, and also where the forests 
have been removed, the amount of run-off is greatly increased, 
as is indicated by the numerous ravines and gullies on these 
areas. 

On the upper parts of the mountain the rainfall is abundant 
and it has been reported that snow sometimes falls to a depth of 
fifteen feet on the higher summits. All the 8lox)e8 above 9000 
feet altitude,, with the exception of the most exposed, are covered 
with snow from December to April, while in the steep canons 
which descend to the north of the main peak it remains through- 
out the year. This abundant precipitation at the high altitudes 

Bot .*-2 
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is of great importance, since a large percentage of it, paroolating 
through the soil aud rook strata of the mountain, reappears at 
lower altitudes, often in the form oj(^ springs, thus adding to the 
supply of moisture for those regions. 

Geoloqt. 

« 

Concerning the geology of San Jacinto Mountain but little is 
known since, so far as we are able to determine, no geologist 
has ever visited that region. It is probable, however, that it 
was formed simultaneously with the San Bernardino and San 
Gabriel Mountains, that is, during the middle Tertiary. 
Throughout the Quaternary and early Tertiary a large land 
mass occupied the region to the north and east of where these 
ranges now stand, aud it was from this that the supply of 
material for the Southern California mountains was drawn. 
After these were formed, a series of faulting took place on their 
east and north sides, as is indicated by the steepness of those 
slopes facing the Colorado and Mohave Deserts. 

The rock fomation is almost exclusively granitic. At a few 
places, notably on portions of Chalk Hill, the rock is largely 
quartzite, while along some of the crests near Tahquitz Peak 
and also along the east side a limited amount of volcanic rock is 
found. Mica schists, gneiss, and some marble occur at a few 
places, but not in large enough quantities to be of any great 
importance. No limestone of an> importance was found except 
in the lower foot-hills. 


PLANT DISTRIBUTION ON SAN JACINTO MOUNTAIN. 
The Life Zones. 

Up to the present time the mapping of the life zones of North 
America has been carried on chiefly by the zoologists, who have 
considered its utility not only to the naturalist but also to the 
fanner, since life zones run approximately parallel with crop 
zones*. It is evident that certain crops are adapted to certain 

*of Hemun, “Life Zones and Crop Zone* of the United States,” in U. 8. 
Dept. Jigr. Bull. lx. (1898). 
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20068 and when it is known to what zone any locality belongs 
the crops which would probably best thrive there may be pre- 
dicited, and much time and money, which would otherwise be 
spent in experimenting, may thus be saved. 

But in the study of plant geography the botanist finds that 
he^an make use of these life zones for another purpose. In 
giving the range of any species of plant there is, in our opinion, 
a decided gain in definiteness when it is placed in its proper zone, 
and we believe that this will be more and more appreciated as 
botanists come to give more attention to the subject. The state- 
ment, for example, that a particular species occurs throughout 
the Transition Zone is much more definite than the statement 
that it occurs between 5000 and 7000 feet altitude; since the belt 
between 5000 and 7000 feet on one mountain may, on account of 
its latitude, the proximity of desert areas, etc., be a sweltering, 
brush-covered slope, while on another it may be a cool, forested 
area, or, if far north, even a bleak mountaintop above timber- 
line. In fact there is usually (‘on&iderable difference between the 
climatic conditions of two places of equal altitude on the same 
mountain in case they are on opposite sides. On the other hand, 
the term ‘‘Transition Zone’^ always refers to a belt which is 
neither extremely hot nor extremeh^ (*old, where such conditions 
prevail, for example, as would produce forests of Yellow Pine or 
White Fir. It is chiefly for this purpose that the life zones of 
San Jacinto Mountain have been worked out and mapped (see 
plate ii), and continual reference to these zones will be found in 
the last chapter of this paper, where the ranges of the species 
occuring on the mountain are given. 

Most botanists appreciate the need of some such designation 
of the floral belts which are found on all mountains, but a few 
have objected to the use of the term “ zone in this connection 
and would not place the plants of the higher mountains in the 
same group with those of the Arctic regions, for the reason that 
certain conditions, such as atmospheric pressure, are not exactly 
the same in the two places. Although the truth of this is realized 
still the difference is slight as compared with that between the 
various life zones themselves and also, since latitude may be taken 
into consideration when working in the far north or in the far 
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Bouth, it need not interfere with the use of the life zones as they 
are now understood, nor with the use of the terms by which they 
are commonly designated. In working on the flora of California 
it has been found that the division of the montane region into 
life zones has been much more satisfactory than the use of the 
four regions as proposed by Schimper.* « 

Accepting then this division of the montane flora, we find five 
primary life zones completely encircling San Jacinto Mountain 
which, given in the order of their occurence as one ascends from 
the base, are as follows^ 

Upper Sonoran 

( Lower Transition 

Transition 

( Upper Transition 

Canadian 

Hudsonian 

Arctic-alpine. 

For the altitudes over which each of these zones extends the 
reader is referred to the map of life zones (plate ii). 

As pointed out by Covillet, the plants most valuable in 
determining floral zones are the perennials. This is not only 
because they are the most conspicuous and therefore the least 
likely to be overlooked, but also because annuals represent 
the conditions of but a single season of growth, the importance 
of this being clear when we consider that the conditions are 
likely to undergo considerable change from year to year. In the 
preparation of the list of species for each zone therefore all 
annuals have been excluded. 

It is further to be noted that these lists are not intended to 
be cx>mplete, only the more characteri.stic plants being chosen. 
It is hoped that this will not only give an idea of the nature of 
the vegetation of each of the various zones but that it will also 
be an aid in working out the life zones on other mountains. 

UPPEE SONOEAN ZONK. 

San Jacinto Mountain is completely encircled by the Upper 
Sonoran Zone, which extends from its base to altitudes ranging 

•A, I*. W. Schimper, Pflaasengeographie 737(1901). 

tContar. U. 8. Nat. Herb. Iv. 17-lS (1893). 
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from 3000 to 7000 feet. At the eastern base it gives way to the 
Lower Sonoran of the Colorado Desert, but on the other sides it 
spreads out over an extensive foot-hill region except where 
bordered by the cultivated areas of the San Jacinto plains or of 
San Gorgonio Pass. The line marking the upper limits is 
extremely irregular since, by the effect of slope exposure, desert 
winds, and other factors it is carried well up into the body of the 
Transition at numerous places, while that zone makes not a few 
dips along the streams and where protected by ridges. Of the 
many ‘Species of shrubs which are characteristic olthis zone the 
most useful as a zone indicator is the Chamisal {Adenostoma 
fasciculatum) , The following also belong here: 


PLANTS RESTRICTED 

Adenostoiua fasciculatum 
A. sparsifolium 
Arotostaphylos tomentosa 
Gercoearpus betuliefolius 
Dendromecon rigidum 
Diccntra chrysantha 
Diplacus longidorus 
Echinocystia macrocarpa 
Eriodictyon tomentosum 


TO THE UPPER SONORAN ZONE. 

Esohscfaoltzia Californica 
Lathyrus violaceus 
Lotus glaber 

Pentstemon antirrhinoides 
P. spectabilis 
Senecio Douglasii 
Solaniim Xanti glabrescens 
Umbellulana Californica 
Eriogonum fasciculatum 


TRANSITION ZONE. 

The Transition is the largest and most important of all the 
zones on the mountain. As shown on the map of life zones 
(plate ii), it is comparatively wide on the west side, much less 
so on the east, and extremely narrow on the northeast. This 
is, of course, due to the peculiar topography. On the west the 
descent is rather steep, but quite uniform, while on the north- 
east there is a fault at about the upper limit of the Transition 
Zone. Round Valley has an altitude which places it in the 
Canadian, but from its northeast rim there is a sudden — almost 
vertical — droj) of nearly 80(K) feet to the barren Colorado Desert. 
Consequently it is but a short distance from the Canadian flora 
of Round Valley to the Sonoran flora of the desert side of the 
mountain. On the north side of the main peak this is can*ied 
to an extreme, there being an abrupt descent from the summit 
which, as will be shown, is within the Alpine Zone, to the west- 
ern arm of the Colorado Desert, the flora of which is Lower 
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Sonoran. We thus have the six zones very much crowded 
together, and the upper four almost in superposition. There is 
probably no place in North America where the alpine and 
Sonoran floras are in such proximity as they are on San Jacinto 
Mountain. 

Tn working on the flora of the mountain it very early became 
evident that the vegetation of the lower part of the Transition 
Zone was quite different from that of the upper part, and that 
the ranges of many species could be more concisely and deflnitely 
given by applying distinctive names to each of these parts. For 
this purpose the names Lower Transition and Upper Transition 
have been selected, but this will not pre(*lude the use of 
the term Transition when it is desired to speAk of the two parts 
taken as a whole. Whether or not this division will be of service 
in working out the distribution of plants on other mountains 
remains to be seen. 

The line between the Upiier and the Lower Transition is 
naturally not so distinct as those between the primar.v zones. 
On San Jacinto they may be distinguished by the presence or 
absence of certain trees and shrubs, among which the Yellow 
Pine and the White Fir are the most serviceable, the former 
being dominant in the Lower and the latter in the Upper Transi- 
tion. We cannot depend entirely upon these two trees, however, 
to mark the two zones, since the fir is also present as scattered 
specimens in the Lower Transition, while the pine occurs at some 
places in the ITpper Transition, although not as the dominant tree. 
While it must be admitted that the moisture conditions affect 
mateiially the distribution of these siiecies, the fir requiring a 
moister soil than the pine, yet this is not an important consider- 
ation so far as their use as zone indicators on this mountain is 
concerned, since as the altitude becomes greater the temperature 
of the air is i*educed and the moisture in the soil increased. More- 
over the effect of such factors as slope exposure and desert 
winds is the opposite of that produced by an increase in altitude. 

If it is desired to carry this distinction between the Upper 
and Lower Transition to other mountains it will probably be 
found necessary to resort to other species to indicate these zones, 
and it is partly for this purpose that a list of the shrubs ebarac* 
teristic of each is here inserted. 
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PLANTS RESTRICTED TO 

Arctostapliylos Pringlei drupacea 
CeanoUias integerrimuB 
Gonvolyulus Tillosus fuleratus 
Cornus Nuttallii 
Eriodiotyon Parryi 
Eriogonum stellatnni 
Euonyixius Parishii 
Fragaria Californioa 
Hypericum formosum 
Kelloggia galioides 

PLANTS RESTRICTED TO 

Aster Andersonii 
Eulophus Parishii 
Gilia pungens Hookeri 
Panicularia nervata 


THE LOWER TRANSITION ZONE. 

Libooedms decnrrens 
Pinus Coulteri 

Potentilla glandulosa Nevadensis 
Prunus demissa 
Pseudotsuga macrocarpa 
Quercus Californioa 
Kibes Neradense 
Hbododendron oocidentale 
Viola purpurea pinetorum 

THE UPPER TRANSITION ZONE. 

Philadelphus microphyllus 
Selinum eryngiifolium 
Thalictrum Pendleri platycarpum 
Trifolium Rusbyi 


CANADIAN AND HUDSONIAN ZONES. 


It has seemed be.st to treat these two zones together since, as 
a result of the pe(‘uliar topography of the mountain, they are 
very nairow, and the line between them cannot be definitely 
drawn on account of the dearth of those characteristic species by 
which they are usually distinguished. Taken together they are 
found spreading out from the main peak over all the higher 
parts of the mountain, with the exception of a small patch on 
the very summit, which is occupic»d by the Alpine Zone, and 
extending down all the sides to altitudes of 8500 to 9000 feet, or 
running even lower on the cold north side and at a few other 
places. Tahquitz Peak, with its altitude of 8800 feet, bears on 
its summit a dilute Canadian flora which is connected to the 
main body only by a narrow band extending along the high ridge 
of which this peak is the culminating point. 

Since the number of species of perennial plants restricted to 
these zones is somewhat limited, while there are not a few that 
are common to the Upper Transition and Canadian Zones, a list 
of those belonging to ea(!h of these groups is added. 

PLANTS RESTRICTED TO THE UPPER TRANSITION AND CANADIAN ZONES. 


Agrostis tenuis 
Antennaria speoiosa 
Dodeoatheon alpinum 
Gilia pUQgens 
Monardella odoratissima 


Pedioularis semibarbata 
Polygonum bistortoides 
Potentilla laotea 
Symphoriearpos Parishii 
Veratrum speciosum 
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PLANTS RESTRICTED TO THE CANADIAN AND BUD80NIAN ZONES. 


Carex Hallii 
Carex Nebraskensis 
Montia ChamissoniB 
PinuB fiexiliB 
P. Murray ana 


Poa alpina 

EanuncuIuB alismeBfoliuB alismellus 
Sliene Parishii 
Stellaria crispa 
Viola blanda 

ALPINE ZONE. 


The most southern latitude at which the flora of the Alpine 
Zone is known to occur in North America is on San Jacinto 
Mountain, where we find a few characteristic alpine plants 
growing along the banks of perpetual snow in the cool, shaded 
canons which descend the north side of the main peak at alti- 
tudes of between 10,000 and 10,800 feet. Since, besides being 
very steep, these canons are enclosed by rocky ridges the sides 
of which are nearly i)erpendi(*ular, the exact determination of 
the boundaries of this zone was found to be no easy task, and it 
is not yet known just how far it extends down the north side, 
but this is probably not more than a few hundred feet. The 
species restricted to the Alpine Zone are Oxyria digyna, Banuncu- 
Jus JEschscholtzn, Carex Preslii, and the alpine forms of Spragnea 
umhellata and Aquilegia iruncata. Growing near these but more 
common in the lower zones occur Silene Parishii, Draha corrugata, 
Heuchera rubescens and a very depauperate form of Holodiscns 
discolor dumosa. 


The Phytooeographio Formations. 

It is with great reluctance that the term formation” is used 
in this paper. It has been applied in such various meanings by 
different botanists that it has become necessary for each author 
to state his definition of the term in order that intelligibility 
may be gained. Where here used it has the meaning as 
originally given to it by Grisebach in 1838.* He looked upon a 
phytogeographic formation (pflanzengeographische formation, 
vegetationsformation) as including ” plants which may be very 
different, but which have properties and characters in common, 
which may be summed up by pointing out several species which 
exemplify the special characteristics of the whole.” 

* A. flrbelmrii, Uebe. den Einflnaa dea OIlraM »n( die BerKrenzonc der nntdrlichen Tlonn, 
Umuealdl. 160 (1838) 
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We now know that these formations are brought about by a 
combination of conditions to which each of the formation elements 
is adapted. Some would use the term in this ecological sense, and 
Schimper, in his great work on plant geography,* has recently 
defined it as an assemblage of plants determined by the qualities 
of the soil. But a formation may be determined by other condi- 
tions, such, for example, as those controlling the dissemination 
of seeds. Moreover in making a botanical survey of a region 
the plant formations first engage our attention and the inquiry 
as to the causes which have produced these foimations naturally 
comes up later, and not until their nature is understood. It is 
therefore necessary to have some term by which to designate 
them, without any reference to their origin, and this is found in 
the tenn formation, used in its original meaning. 

Some have limited the meaning of this term by using it to 
designate an asseniblage of plants marked b.\ a dominant species, 
instead of by a dominant jih^siognomie type. The value of this 
is not evident, and the ])ra(*tice of certain re(‘ent phytogeog- 
raphers of dividing and subdividing ea(*h formation until scarcely 
more than a single species is left in each division is not followed 
in this paper. Wherever it has seemed advisable to discuss the 
individual species of a formation it has been done in the main 
part of the re]K)rt, whei*e the\ will be found airanged according 
to a well known system. The only departure from this rule is 
in the case of the Conifera, the species of whi(*h will for evident 
reasons be taken up in this chapter. 

THE CHAPARRAL FORMATIONS. 

On San Jacinto Mountain are found two distinct chaparral 
belts, the one belonging to the low, foot-hill region, the other to 
the higher slopes. These are distinct not only in composition 
but also in position, the species found growing in the one never 
occuring in the other, and for this reason it has seemed best to 
consider them as separate formations and of these the one of the 
foot-hills, which is indurated on the map of life zones by the 
purple coloring, will be first taken up. 

♦A. F. W. Schimper, Pllanz(*iigPO#<raphie 175 (1898). See also Cb. Flahault 
on A Project for Phytogeographlc Nomenclature, Bull. Torr. Club xxvin. 391 
(1901), (translation). 
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On ascending the fountain from any one of the four sides a 
dense growth of chaparral is found covering all the lower slopes 
and completely occupying the Upper Sonoran Zone. On the 
north this belt is separated from a similar one of the San Bernard 
dino Mountains only by a nan*ow strip, the San Qorgonio 
Pass, which flares out to the east to unite with the Colorado 
Desert. On the southeast it connects directly with the chaparral 
belt of the Toro Mountains, while to the south it spreads over a 
series of low hills, ultimately reaching the Palomar and Cuyamaca 
Mountains. On the west it is bounded by the low plains of the 
San Jacinto Valley. The mountain is thus seen to be completely 
surrounded b^ a brush covered area of considerable width, which 
separates the forests of its higher slopes from those of the other 
Southern California ranges. 

On closer examination of this chaparral belt we And the 
principal shrub to be the Chamisal f Adenosioma fascieulaiumj 
which covers the hills with almost impenetrable thickets olPten 
miles in extent, while growing with it but in less abundance are 
several species of Manzanita, Ceanothus, Yucca and, on shaded 
slopes, the Mountain Mahogany f Cercooarpus hetulcefoUusJ^ the 
Tree Poppy f Dendromecon rigidnm) and other species. 

Characteristic foot-hill annuals are abundant during the 
spring and early summer. The majority of these blossom in the 
shade of the higher bushes, some of them in small clearings, 
while, by the elongation of their stems and peduncles, a few 
ambitious species render their flowers conspicuous by carrying 
them above the sea of chaparral. 

The plants of this belt exhibit strong xerophile characters, as, 
for example, in the reduction of the leaf surface, this being 
especially noticeable in the case of the Chamisal and of Behhia 
juncea, while in the Manzanitas the same end is often attained 
by a twist in the petiole, the leaf being thus brought into a 
vertical position. Moreover in the shrubby species the leaves are 
nearly always thick and leathery, besides being often covered 
with a dense, woolly pubescence, as in Sphceralda amUgua^ 
Sriodictyon tomentosumj and others, while there is Bc>arcely a 
glabrous plant to be found anywhere in the chaparral region. 

An excellent opportunity of studying the root systems 
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was offered when, during the earthquake of December, 1900, 
a slope covered by chaparral and extending over some 600 acres 
suddenly sank for a depth of six to twelve feet leaving along 
its edges nearly vertical walls, thus exposing the roots of several 
species of shrubs while still in position. Here it was found that 
the roots of the Manzanita and Chamisal penetrated to a depth 
of from four to six feet, — a distance rendered necessary by the 
small amount of water present in the surface soil of these regions. 
Perhaps the most remarkable case of root development for the 
purpose of storing moisture is that of Echinocystis macrocarpa, 
or ” Big-root”, the roots of which are sometimes as large as a 
man’s body and completely gorged with water. 

The chaparral of the higher altitudes occurs only in isolated 
patches. Wherever the slope becomes too steep or the moisture 
too scant to support a forest formation, we find the chaparral 
coming in to take its pla(*e By far the most common species in 
these patches is the Shrubby Chinquapin, which covers quite 
considerable areas between the 8000 and 10,0()0-foot contours. 
Other species more or less common are Ceanothus cordulafus, 
Cerrocarpus ledifolius and Arciostaphylos pafula. 

THE FORESTS. 

While San Jacinto is surrounded on all sides by arid plains 
and its lower slopes clothed with chaparral the higher portions 
of the mountain ar^ covered wuth extensive, somewhat open, 
forests of pine, fir and cedar. Some idea of the extent of these 
forests may be had by referring to the map of life zones 
(plate ii), where the area represented by the red and blue 
coloring is more or less densely forested, except where 
meadows occur. This area comprises about 75,000 acres, 
70,000 acr^s being occupied by coniferous forest and the re- 
mainder chiefly by meadows within the forest belt. In general 
it may be said that the Transition Zone, colored blue on the 
map, is forested chiefly with Yellow and Sugar Pine and White 
Fir; the principal trees of the boreal region being the Murray and 
Limber Pines. 

The various species of conifers comprising the forests are 
here taken up in the order of their occurrence on the mountain, 
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beginning with those of the lower edge of the timber belt and 
proceeding to those of the summit. 

Bio-C30ne Speuce ’•laerocatya.)— The Big-cone 

Spruce, with its slender trunks and long, spreading branches, is 
found only in a few well watered canons of the west side, below 
the range of the pines. It is common in the cafions of all three 
forks of the San Jacinto Kiver, running down to an altitude of 
3000 feet, but is entirely lacking in those canons which open onto 
the Colorado Desert. That this species requires considerable 
moisture is shown by the way in which the individuals are 
huddled along the streams and on north slopes, often the south 
side and bottom of a canon being forested with groves of the 
Big-cone Spruce, while the north side will support only a 
chaparral formation, as shown in plate iii, where the abrupt ter- 
mination of the forest will also be noticed. 

Coulter Pine (Finns CouUeri ), — This pine, remarkable for 
producing the largest cones known, is commonly met with on the 
south and west sides of the mountain, where it forms small 
groves and narrow strips along the lower edge of the Yellow 
Pine belt It is also found scattered among the other pines up 
to 6500 feet altitude on south sloi>es, but not in the higher 
valleys nor on those sides of the mountain fatdng the Colorado 
Desert. It has been reported* that the seeds, being large and 
rich, were eagerly sought bj the Indians, who prized them as an 
article of food; but on account of their ftrong, oily taste, the 
Saboba and Santa Bosa Indians do not gather them. The nuts 
of the Pihon Pine (P. monophylla), which is abundant on the 
desert ranges to the southeast of San Jacinto Jdountain, and of 
the Parry Pihon (P. Parry ana), which grows sparingly in the 
neighborhood of Toro Mountain, are much prefeiTed* 

Yellow Pine and Jeffrey Pine (Finns ponderosa and its 
variety Jeffrpyi)f . — This characteristic Transition Zone pine is by 

♦Newberry, Pop feci. Mo. xxxii, 35 (1887). 

tExplimatioiiH of flome of the irfi|falariti6fl tn the boundariee of Tellow £Hho 
belt will be given in the disoufliilon of Slope exposure, and deeort wiudii* 
On the life zone map the blue area oorresponds to the rogtou In which 
either this pine or the White Pir is the donidiiant tree, exoept that in the 
canyon ^of the middle fork of the San d^aeinto River the Big>eone Spruce is the 
principal tree, and that there is a narrow fringe of Coulter Pine along the lower 
edge m the west side. The White Fir becomes dominant only |n the Upper 
Transition Zone. 
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far the most prevalent conifer of San Jacinto Mountain. It 
forms the great bulk of the forest first encountered as one 
as(jend8 from the foot-hills and completely encircles the mountain 
as a more or less distinct belt of varying width. 

Owing to the comparatively gentle slope it forms on the west 
side a wide and magnificent forest area, the lower edge of which 
is quite definite and oscillates between the 4500 and 5000-foot 
contours in conformity with the steepness or direction of the 
slope, while a few specimens were found in cold, shaded canons 
as low as 2500 feet. The upper edge is less definite, but lies 
between 8500 and 9000 feet, with a few ])atches at higher alti- 
tudes. 

The lower limits of this belt on Pullers Ridge and on the 
north side of the main mountain have already been discussed. 
While on the northeast side it is very narrow on account of the 
sudden dip from the higher valleys to the steep, brushy 
slopes bordering the Colorado Desert, there is still room 
for a small grove of Jeffrey Pine in the east end of Round 
Valley at 8500 feet altitude, and a few scattered trees occur as far 
up as 9800 feet on south slopes. This is probably the highest 
recorded station for this pine. 

In Tahquitz Valley are found the largest and most symmetri- 
cal specimens that grow on the mountain, extending from the 
isolated clusters at 9000 feet down through the magnificent 
groves of the main valley to an altitude of 6000 feet, where they 
abruptly give way to the chaparral formation of the lower slopes. 
On the south side the species runs up to 8800 feet on the open 
ridges. In Onstatt and Strawberry Valleys it forms open forests, 
in which are also found Sugar Pine, Incense Cedar, White Fir 
and Kellogg Oak, while the surrounding slopes are similarly 
forested, except where slope exposure or warm air currents 
prevent this, or where they have been denuded by man. A 
narrow fringe also occurs on the south side and around the upper 
end of Thomas Valley and sends tongues out into the drier parts 
of the meadow. In many of the trees on the borders of these 
meadows the trunks divide into two when about one hundred 
feet from the ground, the two branches continuing as erect 
shafts, but the cause of this unusual branching is not known. 
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It was first called to our attention by Professor Jepson, who ha^ 
also noticed it in pines bordering certain meadows in the High 
Sierras. 

The variety Jeffreyi is here treated with the true P. ponderosa, 
for the reason that they usually occur together, and the differ- 
ence is sometimes so slight that it is impossible to distinguish 
them with certainty. Mature specimens of P. ponderosa are 
characterised by their large size, by their bark, which is in largo 
plates, the deep-green foliage and the small cones, but young or 
half- grown specimens are very much like those of the variety. 
At the lower edge of the belt only the species occurs, in the 
great Yellow Pine belt of the middle altitudes we find them 
growing together, while along the upper limits of its range onl> 
the variety is found. 

Incense Cedar (Libocedrus decurrens ), — The Cedar was 
found to be well distributed throughout the Lower Transition 
Zone, but being always scattered among other trees it nowdiere 
becomes an important element in the forest formation. It 
requires more moisture than the Yellow Pine and is therefore 
restricted to the larger valleys and to the vicdnitj^ of streams, 
along one of which it was found descending to an altitude of 
»S500 feet. On the north side it mns down to the 4(X)0-foot 
contour and on the east to 60()0 feet, near the lower edge of the 
Transition Zone. It extends to near the upper limits of this 
zone in Tahquitz Valley, where it was seen growing at 8000 feet 
altitude. 

Sugar Pine (Finns Lambertiana ) , — This pine begins at 
about 5000 feet altitude and extends from that contour nearly 
throughout the Transition Zone. It is very common and of 
large size along the trail that skirts the western side at about 
6000 feet, but is less common both above and below that alti- 
tude, while on the southwest side of the Tahquitz-Strawberry 
Divide the Sugar Pine is the most abundant tree; but it is rarely 
met with in Tahquitz and Round Valleys, except on rocky slopes, 
which it seems to prefer. It is its frequent pccurrence along the 
two principal trails, perhaps, that has led some to over-estimate 
the amount of Sugar Pine on the mountain. 

On the high ridges that run out from Tahquitz Peak the trees 
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take on some peculiar forms, which are probably best accounted 
for by the altitude and the strong winds that sometimes sweep 
over that region. In one of these forms the dense, smooth bark 
is of a deep red color, the lower branches are given off from near 
the base and spread out over the rocks, while the leaves are only 
one and one-half to two inches long, scarcely one-half their usual 
length; but the cones, many of which may be reached from 
the ground, are of the usual shape and size. Another fonn 
approaches P. monticola in general appearance and in the char- 
acters of the cone but is plainly only a form of P. Tjamherfiana, 
It deserves further study in the field. 

White Fir (Abies conrolor). — The White Fir is found 
throughout the Transition Zone ex(*ept along its lower ])order. 
It begins as scattered individuals in the Lower Transition, be- 
comes more and more common as the altitude increases, and is 
the dominant tree in the Upper Transition, where it forms more 
or less dense forests and even reaches over into the Canadian 
Zone where a few specimens were found scattered among the 
Murray Pines. The lowest point at which it was seen was at 
4200 feet altitude in a shaded canon; the highest was at 97(X) 
feet on an exposed slope near the main peak. Nearly pure for- 
ests of this tree are met with in th^ upper part of the basin 
formed by Fullers Kidge and the spurs running north from San 
Jacinto Peak, and also on those slopes that form the south walls 
of Round and Tahqiiitz Valleys. There are a number of fir 
forests similar to these but of less extent. The fir requires a 
moister subsoil than either the Yellow or the Sugar Pine, whi(*h 
accounts for the fact that the forests mentioned above are all on 
the north sides of well watered ridges. It does not, however, 
demand so great a supply of moisture as does the Murray Pine. 

Murray Pine (Finns Murrayana ), — This species, which is 
often called the ” Lodge-pole’’ or ” Tamarack” Pine, is the domi- 
nant tree of the boreal region. Its distribution may therefore 
be most readily learned by reference to the map of life zones 
(plate ii). The boreal area is not however entirely forested 
with this species, since a few exposed slopes are too deficient in 
moisture to favor its growth, and as a result we find in the 
lower part of the Canadian Zone a few straggling specimens 
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of the White Pir, while on the higher slopes the Limber Pine is 
very common, as noted below. The Murray Pine reaches its 
normal development in the well watered valleys of the higher 
part of the mountain, such, for example, as Bound Valley and 
the small, pocket-like valleys between Deer Springs and Hie main 
peak, where this tree, with its straight, thin-barked trunks ris- 
ing like coUonades from the valley floors, forms quite dense for- 
ests of greater or less extent. Beneath these forests there is but 
little under-brash and the ground is thickly strewn with the 
small cones. Less symmetrical trees cover the drier slopes at 
higii altitudes and run out along the north and east sides of the 
highest ridges. The undulating, rock-strewn plateau between 
San Jacinto and Marion Peaks, all of which has an altitude of 
over 10,000 feet, is s(*antily forested with both the Murray and 
Limber Pines. Here they take on those characters so common 
to trees growing under similar conditions, — the low, thick trunks, 
the twisted and gnarled branches reaching far out on the one 
side and scarcely present on the other, and the general dwarfed 
appearance always assumed by trees on exposed, wind-swept 
ridgei? at high altitudes. (See plate vi). 

It was noticed that on certain slopes many of the trees were 
branched from near the ground, sometimes as many as six nearly 
erect trunks arising from a single base. This is probably due to 
a lack of soil moisture since it occurs only in trees growing along 
the edges of forests bordering on barren areas, while on the 
cooler slopes, kept moist by lingering snow-drifts, and in the 
basins and canon bottoms the trunks are undivided. 

Limbeb Pine {Pinus ftezilis) , — With the exception of the 
Murray Pine this is the only tree that inhabits the higher slopes 
and ridges of San Jacinto Mountain. It does not occur in the 
lower part of the range of that species and may be considered as 
a Hudsonian Zone species, as far as its distributioiL on this 
mountain is concerned, although it occasionally reaches over 
into the Canadian. It grows on the rocky summits just west of 
Ldte Surprise, at 9200 feet.altitude, and extends down the siM; 

Manon Peak nearly to Deer Springs. The lowest point 
at iithich it was found was on the ridge betirsen Marion md 
Peaks, at an altitude of 82p0 foot ^ 
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It is interesting to note the stations within the state reported 
for this species, the home of which is in the Rocky Mountains. 
It has been found on the (Irapevine and Panimint Mountains in 
the eastern part of California,* on the Inyo Mountains, t in the 
San BemardinoJ and San Jacinto Mountains, and on the very 
summit of Santa Rosa Peak,^^ while in the Sieira Nevadas it has 
been found only at a few isolated stations, mostly on the eastern 
side and toward the southern end of the range. t It seems prob- 
able, therefore, that it has entered Southern California h} way of 
the desert ranges, the highest peaks of wdiich served as stepping 
stones between the Rocky Mountains and the higher ranges of 
middle and Southern California. 

Forest Fires and Forest Protection. — There has been, in 
recent >eHrs, no serious fire within the true forest belt of San 
Ja(*into Mountain, although several thousand H(Tes of chaparral 
covered slopes of the south side were swept by fire during the 
summer of 19(K), and in Julv, 1901, another fire burned over some 
3(KK) acres of heavil> timbered land on the north slope of Pullers 
Ridge, w'hi(*h did not, however, kill man> of the sound trees and 
was ])r(‘Neuted, I>\ the forest rangers and others, from extending 
to otlier i)arts of the mountain. While evidences of previous 
fires are j)resent evervwhert* in the forest belt, but little damage 
was done to sound timber, and the greatest danger now seems to 
lie in the killing of young trees and in the destnndion of the 
chaparral of the lower slopes. || 

The worst enem> the forests have had has b(*en, not the for- 
est fii'e, ])ut the sawmill. Manv a i)ine-(dad sloi)e has been 
stripped of its best ti*ees in order that they might be converted 
into lumber, and a very inferi<u- (piality of lumber at that. In 
the vicinity of Strawberry Valley about 4000 acres have been 
lumbered over and perhaps 2r>(M) acres lying in the basin just 

* Coville, Contr. U. S. Nat. Herb. i%. 221 (1893). 

t Eziglemanu, Bot. Calif, ii. 124 (1880.) 

t Leiborg, in Nlwtoenth Annual Rt*pf* S. G. S. 364 (1899). 

f Santa Rosa Peak ban an altitude of 8720 ft. and Iihm 25 inileH to the southeast 
of San Jacinto Peak. Ptmuf flexiltn was first found on its summit bj MS , L. Jtp’^on , 
in May, 1901. 

i( For an account of the San ilacinto Forest Reserve see the Twentieth Aiinual 
Report of the IT. 8. Geological Sur^’ey, part 5, p. 455. et. seq. (1900). 

Bot —3. 
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south of Fullers Ridge. But this is a mere bagatelle as compared 
with the large forests, estimated at between 35,000 and 40,000 
acres, still untouched. The Southern California Health Resort 
Company has recently acquired some 5000 acres in and around 
Strawberry Valley, and, being alive to their own interests, will 
protect not only the forests but filso the shrubs, ferns and flow- 
ers to the best of their ability. The Florida Water Company is 
also i)rotecting the timber on their holdings on the west side. 

The great bulk of the forests, including all those of the higher 
valleys, is now in the government reserve, but each alternate 
section of this land has, until recently, been held either b.> the 
Southern Pacific Company or by individuals. The United States 
government is now extending its control hy exchanging timber 
lands in other parts of the West, mostly in Oregon, for these tra(*ts. 
This is a step in the right direction and would seem to iiidi<*ate 
that the authorities realize the value of these forests to Southern 
California; although the fruit gro\\ers of the suiTounding region, 
who are dejiendent on the mountain forests for their supply of 
water for irrigation purposes, have exhibited no great inten^st in 
the matter. 


THE ITNDKROROWTH. 

We now come to a class of plants which are characteristic 
inhabitants of the oiien coniferous forests. These might have 
been taken up in (*onnection with the forest formation but the> 
are so distinct from the elements of the forest itself that the> are 
here treated separatrfy. Attention has already been called to the 
fact that the forests inhabit those slopes having comparatively 
little surface moisture. It therefore follows that the species 
comprising the undergrowth have their roots in dry soil and, as 
they are also subjected to the drying effects of the air currents 
which pass through the open forests, they take on a semi-xero- 
phytic character. 

The forests are largely free from underbrush and the shrubs 
are not therefore of great importance. In the higher valleys we 
flpd only Symphoricarpos Parishn, Pentstemon RothrocMi and a 
few less common species, but in the lower part of the pine belt 
the suffrutescent species are more commonly met with, Arctosta- 
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phylos Pringlei drupacea^ Ceanothus integerrimus and Bhamnus 
Calif omica tomentella being the principal ones. In the east end 
of Tahquitz Valley patches of Amorpha hispidula and Carry a 
Fremonfi are not rare beneath the pines. 

The herbaceous undergrowth is more abundant and varied. 
The pine benches of the lower altitudes are sometimes red with 
the blossoms of Pentatemon labrosm, and Monardella lanceolata is 
scarcely less common. Other sijeeies are the following: Siren- 
tanthus campestris, Arahis arcuafa, Euphorbia Pnlmeri and 
Frasera Parry i. All of these have tall, erect stems with long 
internodes and moderately small leaves. Quite different in 
general appearance are Pedicularis Hemibarbata and Lotus Neda- 
densis, the former with its elongated leaves si)reading out almost 
in a rosette, the latter wdth long, prostrate stems. Other species 
of the open forest will be found listed in the main part of this 
report. 


TIIK MKADOW^S. 

The (diief i)rere(jiiisite to a meadow formation is an abun- 
dance of surfa(*e moisture, and hence meadow^s of various sizes 
are found scattered over Han dacinto Mountain between the 
altitudes of 4(H)() and 1 (),()()() feet w"her(*ver the surface soil is 
sufficiently moist. Where the moisture is principally in the 
subsoil coniferous forests abound, but w^herever it rises nearly to 
the surface we find the forest giving way to a meadow forma- 
tion. Sometimes the forest will send ai'iiis out into the meadow’, 
but it will be noticed that these alw’ays follow strips of slightly 
gi’cater elevation than the meadow’ land, the moisture still being, 
therefore, chiefly in the subsoil. 0(*casionally small patches of 
forest occur on knolls w’hich are completely summiided by 
meadow’, thus giving idse to forest-islands, of which the one 
shown in plate v is an example. 

The rise of soil moisture to the surface is bnmght about by 
the position of the underlying strata of the mountain. The 
position of these may be either of two distinct types, giving rise 
to two classes of meadow formations, namely, the hillside 
meadows and the valley meadows. 

The hillside meadows receive their moisture from between 
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strata wlii(*h come to the surface on the mountain side. Water 
from melting snow or from rains on the upper slopes percolates 
slowly through the soil and between the granitic strata of the 
mountain, to be released during the summer months at points 
farther down, the strata thus serving as reservoirs. By the 
crumpling or spreading of the strata it is often allowed to come 
to the surface, and wherever this occurs we find the small hillside 
bogs or the larger meadows so common on San Jacinto. Some- 
times these are s(*ar(*ely more than springs with the accompany ing 
fringe of green, but more often they form conspicuous patches 
on the hillsides. There is one of these on the west side at about 
8000 feet altitude that is large enough to be used ^as a landmark 
and can be seen for a distance of several miles, while in Tahciuitz 
Valley meadows of this class are sometimes a mile long. The 
vegetation of the smaller hillside meadows is largel.v made up of 
true gi'asses, Agrostis tenuis and Sporohohis gracillimus i)rcd<)m- 
inating, with species of Bromuson the margins. Accompanying 
these are a number of the higher plants, among the more 
frequent of which are Sisyrinchium helium, Mimulus primuloides, 
M. iMngsdorfii Tilingi and Rumex salicifoliu^. 

In the valley meadows the rise of moisture is due to the fact 
that the strata at the lower end of the valley are so placed that 
the water can escape only after it has risen to the surface. This 
may be brought about either by the couvergen(*e of those strata 
forming the valley walls, or the underlying strata of the valley 
floors may be curved ujiward at the mouth of the valley, thus 
assuming a transverse jiosition and blocking the further passage 
of underground water. The soil is in most cases deej) and rich 
siu(*e the valley floors have iweived the deposits brought in from 
the surrounding hills, and these meadows contain, besides the 
grasses, a number of important rushes and sedges, these some- 
times btKJoming the dominant elements. 

Of these meadows there are five which contain over one 
hundi'ed atjres. By far the largest and most valuable is the one 
o^Kmpying the middle iiortion of the Thomas; or Hemet, Valley 
At a# average altitude of 4400 feet, this including about 2000 
all of which is used as |)aethrage for cattle, The water 
Attppiy is derived from a high ridge, an off-shoot 6o«i Tahquitz 
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Peak, on the north, and from the Thomas Mountains on the 
south, the moisture passing down these slopes through the 
subsoil and rock strata and rising sufficiently near the surface 
in the valley which they enclose to furnish the conditions 
favorable to a meadow formation. This meadow is composed 
largely of *^wire grass” (Juncus Mexicanus) which is also the 
characteristic component of a number of the lower meadows 
where there is but a limited supi)ly of moisture. Toward the 
lower end of the valley the water rises nearer the surfa(*e and 
the wire grass is rei)laced by true grasses, such as Agropyron 
caninum, Elymus triticoides, and Polypogon Monspelie^isi.s. 

In Onstatt Valle}’ and at a few other idaces on the south side 
of the mountain there are meadows similar to the one in Thomas 
Valle}. Besides these there occur at middle altitudes a few in 
which tlie grasses javdominate, but it is not until we ascend to 
an altitude of about 8000 feet that meadows of any extent other 
than those composed ot wire grass are found. 

At this altitude we find, in Tahqnitz Valley, a series of 
meadow’s ranging from the 9000- foot (*ontour dow’n to 6500 feet. 
Some of these an* half-bogg} hillside meadows while others are 
iK'arl} level, the w’ater being for(‘ed to the surfa(*e b} the con- 
vergtmce of the strata forming the valley walls. Of the 
grasses, AgrosHs fenin.s and Phleum alpinum are the most 
abundant, the loose panicles of the former making large, red 
patches on the open meadow’s in August and Seidember. In 
places where the soil contains but a moderate amount of moisture 
ElymuH glaucus and Bromus tnarginafus are important elements, 
while Panicularia nervata is plentiful along the creeks below 
7500 feet altitude. 

In Round Valley, at an altitude of 9000 feet, occurs a 
meadow formation very different from that just described. 
Although the soil and moisture conditions are apparently the 
same as those which obtain in Tahquitz Valley, we here find the 
grasses replaced by Garex Hallii and Carex Nebraskensia, the 
meadow being composed almost entirely of these two sedges, 
while Poa alpina, the only grass which is at all common, grows 
in a few places. The change is undoubtedly the effect of the 
increased altitude, this meadow lying from 500 to 1000 feet 
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higher than the principal ones of Tahquitz Valley and well 
within the Canadian Zone, while the latter belong to the Upper 
Transition Zone. 

We also find in Round Valley a number of small meadows 
which are on somewhat higher and therefore better drained soil 
than the one just described. These are composed entirely of the 
true grasses, Elymtis glaucus^ Bromus marginatus seminudus and 
Sporobolus depauperatus being the most important. 

There are a number of plants other than grasses, sedges, etc., 
which find the conditions existing in the wet meadows of the 
higher valleys favorable to their growth. Since the soil in 
which they grow contains a large percentage of water, they take 
on a somewhat hydrophilous character, notwithstanding the fact 
that they are subjected to the drying effect of the direct rays of 
the sun. Of these ])lants the two most chara(*teristic are Polyg- 
onum bistortoides and Bodecatheon alpmum; the former being 
(•ommon around the borders of meadows, where its white heads 
are quite showy during the flowering season, while the latter 
often dots the more boggy portions with reddish purple. 
Other spe(ues apparently restricted to this habitat are Eulophus 
Parishil, Veronica serpyllifoliay Epilobium Oregonense gracil- 
limum, and Aster Ander$(onii, Trifolium Rasbyi fonns a sod in 
one or two places in Tahquitz Valley, and T. monanfhum is 
abundant around the borders of the Carex meadows of Round 
Valley, and elsewhere. 

TliJE RIPARIAN FORMATION. 

The riparian formation on San Jacinto Mountain is not a 
prominent one. The streams usually flow through canons or 
valleys whose sides rise, either gradually or abruptly, from the 
very water’ s-edge, leaving scarcely room for a strip of saturated 
soil such as is common along streams of the lowlands. In some 
of the larger valleys, however, the flora of the stream banks 
becomes quite conspicuous. 

In Strawberry and Onstatt Valleys the streams are lined with 
a growth of White Alder f Alnus rhombifoliaj and two species of 
willow ( Salix lasiolepis and 8, hevigataj. In the canons the 
Western Azalea f RhododeMdron occidentalej is found adorning 
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the streams and occasionally also the Common Dogwood ( Comus 
puhescensj, but there are no shrubs or trees common to a majority 
of the streams. 

Of the endogenous species a large percentage may be classed 
as riparian. The moist soil and the deep shade supply the 
conditions favorable to their growth, and as a result of these 
conditions they exhibit a more or less strongly developed hydro- 
philous character: the stems are often short, and the broad, thin 
leaves are commonly glabrous and sessile, (riven in the order of 
their relative abundance, a few of the endogens are the following: 
Lilium Parryi, Hahenaria leucostachys, Verafrum speciosum, 
Epipacfis gigantea, and Smilacina amplexiraulis. 

Growing with the above and scarcely less characteristic of 
the riparian formation are many annual exogenous plants, the 
majority of which are quite conspicuous, and of these Aquilegia 
trnncata^ Casiilleia miniaia, Epilohium glaherrimum, Lotus 
ohlongifolius^ and the different species of Veronica axiA Thalicfrum 
are the more common and nolic^mble. 

THE POND FORMATION. 

Of even less iniportan(»e than the riparian formation is the 
pond formation whicdi, on account of the scarcity of bodies of 
quiet water, is almost lacking on the mountain. Hemet Lake is 
an artificial reservoir about two miles in length by less than a 
half mile in width, but the plants (*ommonly inhabiting such 
places have not yet found their way to this body of water, and 
the only other one is a shallow pond about a quarter of a mile in 
diameter, known as Lake Surprise. This lies near the summit 
of a ridge at an altitude of 9000 feet and, being within the 
Canadian Zone, is surrounded with groves of Murray Pine. 
The somewhat stagnant water is mucih warmer than one would 
expect to find at this altitude and here Potamogeton Claytoni, 
which has not been found elsewhere in California south of the 
Yosemite, although it is common in the Atlantic states, grows 
in abundance, the surface of the water being nearly covered with 
its leaves in some places. Eleocharis palustris is also plentiful in 
the shallower portions, while along the edges Limosella aquatica 
is common both in the water and In the damp sand just above 
the water line. 
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THE CREST FORMATION. 

In examining the flora of any of the high ridges of San 
Jacinto Mountain it very soon becomes evident that we are deal- 
ing with a type of vegetation quite different from that of any of 
the formations just discussed and, since it cannot be (dassed with 
any of. these, we have decided to treat it as a distinct group, for 
which the name crest formation has been selected. 

By the crest formation is meant that assemblage of plants, 
other than trees, found growing on the peaks and ridges above 
7000 feet altitude. The plants of this formation are marked l>y 
a strong xerophile tendency brought about by the arid conditions 
under which they exist, this aridity being due to the low tem- 
perature, to the rapidity with which moisture is conducted to the 
lower i>ortions of the mountain, to accelerated evaporation caused 
b.> diminished atmospheric pressure, and b> the dr\ing winds 
which sweep over those regions. 

The shrubby vegetation is most abundant among the* rocks, 
often springing from Assures in their sides, and is therefore 
obliged to resort to various devices for collecting and retaining 
the necessary amount of moisture. ^ Cereoenrpus ledifolius a(‘com])- 
lishes this, in part, by a decided reduction in leaf surface and 
also by the thickening of the leaves and the development of a thick 
cuticular covering. When growing on the ridges the leaf surfa(*e 
in Holodiscus discolor dumosa is also much reduced. PMladelphus 
serpyllifolius and Ericameria cuneafa have their leaves pro- 
tected by an external (covering, those of the former being silvery 
canescent beneath, of the latter being covered by a balsamic 
resin exuded by the leaf. In all these species the stems and 
twigs are exceedingly tough and wiry. Sometimes the shrubs 
venture out upon the exposed slopes, where they form a low, mat- 
like growth and connect directly with the chaparral formation of 
the higher altitudes, the principal species being Castanea sem- 
pervirenSf Ceanothus cordulatus and Arctostaphylos patula. 

The herbs of the crest formation are almost entirely peren- 
liiais^ not a single annual species being at all common on the 
lu^er ridges, and are largely confined to sopiewhat sheltered 
positions among the rocks where they seldom grow to a height 
Of more than a few inches. The roots are more or less woody 
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and well developed, as a result of the vigorous winds of these 
regions and the great depth to whieh they are obliged to pene- 
trate in order to seeure a sufficient amount of moisture, while 
the slender stems, which bear leaves provided with some device for 
the cheeking of excessive ti*anspiration, die back eac*h winter. 
Among the commoner species may be mentioned Eriogonum 
saxatile, Silene Parishii^ Oilia pungenn, and Hieraceum horridum. 

Following now this fonnation along the ridges to the highest 
point on San Jacinto Mountain, we notice that the characters of 
the vegetation as described above undergo no radi(*al change, but 
that they become more and more intensified as the altitude 
increases. As the summit, which has an altitude of 10,805 feet, 
is neared, it is seen to be (*overed with large ro(*ks, the soil 
being scant and composed entire^V of decom]»osed granite; while 
at ])la(*es, especially on the north side, it drops off in steep 
canons, the walls and bottoms of which are of almost solid rock. 
These canons, continuing to descend ver.\ rai)idlv for over 7000 
feet, soon rea(*h altitudes of a more temperate* climate, but iii 
their u])])er j)ortions small banks of snow remain throughout the 
summer, and along their margins a few ali)ine si)<*(*ies of plants 
find the conditions tavoralJe to their growth. On the other 
three sides of the peak the des(*ent is mu(*h less rapid and here 
are found ({uite a number of boreal plants, the most conspicuous 
of whi(*h are the stunted spetumens of the Limber and Murray 
Pines. Other si)ecies grow mainly in sheltered places, often in 
enclosures which are (piite surrounded by ro(*k.\ walls, and are 
all hardy, thi<*k-rooted pei'ennial herbs and shrubs. 

Since the floras of isolated mountain peaks are always of 
interest, a list of the sjieeies found growing on the summit of 
San dacinto Mountain, that is, between 10,700 and 10,805 feet 
altitude, has been prepared. 


PLANTS OF THE SUMMIT OP SAN JACINTO MOUNTAIN. 


Aquilegia truncata (alpine form) 
Oarex Preslii 
Oastanea chrysophylla 
Draba oorrngata 
Henchera rubesoens 
Holodisous discolor dumosa 
Monardella odoratissima 
Oxyria digyna 
Pedicularis semibarbata 


Pinus flexilis 
P. Murray ana 
Ranunculus Eschscholtzii 
Kibes cereum 
R. iacustre molle 
Silene Parishii 

Spraguea umbellata (alpine form) 
Trisetum subspicatum 
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The Factors Affecting Plant Distribution on San Jacinto 

Mountain. 

ALTITUDE, TEMPERATURE, AND MOISTURE. 

The most potent factor affecting the distribution of plants on 
San Jacinto Mountain is altitude. This may be said of all high 
mountains, since altitude exerts a direct influence on the tem- 
perature and moisture conditions of any region. On ascending 
a mountain which rises from an arid plain, as does the one 
under consideration, we should therefore expect to find a gradual 
change from a type of vegetation adapted to the hot, dry condi- 
tions of the lowlands to one suited to the cold, snow-covered 
slopes of the higher peaks. Thus we might expect to see the 
chapaiTal of tlje lower slopes giving way, at a uniform altitude 
on all parts of the mountain, to forests of Black Oak, Yellow 
Pine, and other species of both plants and animals ordinaril.\ 
associated with these. At a definite altitude this belt would 
merge into one in which the White Fir would be the dominant 
tree, and this again into a belt of Murray Pine, and so on until 
the summit were reached. 

Something like this is what we should expect to find on a 
mountain existing under ideal conditions. But other factors 
come in to mar this orderly succession of biological zones and, 
since the seemingly promiscuous distribution of plants on San 
Jacinto Mountain is due to these factors, they will be more fully 
treated in the following pages ; while the more important factors 
of altitude, temjierature, and moisture will not be further 
discussed, since their influence is more generally understood and 
since they usually act in the same direction. 

SLOPE EXPOSURE. 

As is well known the inclination of a slope to the sun^s rays 
during the warmest parts of the day may modify largely the 
amount of heat received and consequently the nature of the veg- 
etation. As a result of this the life zones are forced up on south 
and west exposures while they dip down on north and east slopes. 

Some idea of the extent to which slope exposure may affect 
the temperature of a surface may be had by calculating the ratio 
between the number of heat rays received by surfaces equal in 
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area but inclined at different angles to the direction of the rays. 
For this purpose a trigonometrical formula may be developed to 
give the ratio between the amount received by a surface inclined 
at any given angle to the level and a level surface of equal area, 
the sun^s rays coming at any given angle. 

Since the amount of heat received by a surface is proportional 
to its width we shall, for convenience, select a surfa(»e the width 
of which is equal to the diameter of a ray of heat. Moreover we 
shall consider only south slopes. 



In the diagram let h be a surface, as indicated a])ove, inclined 
at any given angle, jC^ to the level; let c be the level surface on 
which the ra.>s would strike if not intercepted by b; ^ is any 
given angle at which the ra>s strike the level. 

Now since the number of rays striking b is equal to the num- 
ber that would strike c if not intercepted, we have 

Distance between ra> s on b b 

Distance between ra>8 on c c 

sin P 
~ sin y 

__ sin 

sin (180'^—/—^), 

or, since the amount of heat received by a surface is inversely 
proportional to the distance lietween the rays, we have 

Heat rec^d by unit area on b _ sin (jC + P) 

Heat rec’d by equal area on c sin P 
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Applying this formula to the extreme ease, where the rays 
strike the level at an angle of 46° and where the slope is inclined 
at an angle of 45° to the level (the rays thus striking the slope 
perpendicularly), we have the following: 

Heat rec^d by slope at 45° ^ ^ 

Heat ree^d by equal area of level land 

In other words, if the sun is 45° above the southern horizon 
and a south slope is inclined at an angle of 45°, anj area on the 
latter will receive nearly one and one-half times as much heat as 
will an equal area of level land. 

The other extreme occurs on north slopes whi(*h, if inclined 
at an angle of 45° to the level, will receive no rays whatever as 
long as the sun is less than 45° above the southern horizon. 

We must not, however, expect to find so marked an effect on 
the position ot the life zones as the above figures would seem to 
indicate, since air currents and other factors are constant!} tend- 
ing to equalize the temperature of adjoining regions. If the two 
surfaces differ in character this must also be taken into CH)nsid- 
eration, since it would, in most cases, be accompanied by a differ- 
ence in the coefficients of absorption. It is further to be noted 
that the ratio between the amount of heat absorbed and the 
amount reflect od increases as the surface approaches to the nor- 
mal of the incident rays, and that the absorbed heat affects 
primarily the temperature of the soil, while reflected heat affects 
])rimarily the temperature of the air. 

Coming now to a. consideration of slope exposure as affecting 
the distribution of plants on San Jacinto Mountain, we may take 
as examples a few of the more important cases. On making the 
ascent from the south side we pass first through a dense chapar- 
ral formation until, at about 5000 feet altitude, we come out 
upon the crests of east-and-west ridges, when the whole scene 
immediately changes, and we descend the cool north slopes be- 
neath groves of Yellow Pine and Kellogg Oak. This change, 
which gives us a coniferous forest at even lower altitudes thftn 
the higher portions of the chaparral belt, is evidently due tcya 
corresponding change in slope exposure, the chaparral occurring 
on slopes exposed to the south, the forest on slopes facing the 
north. 
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By reference to the map of life zones it will be seen that a 
long arm of the Upper Sonoran Zone, corresponding to the chap- 
arral belt, enters the main body of the Transition Zone, or Yel- 
low Pine belt, from the southeast. This chaparral area is a 
moderately steep slope facing the southwest, while in the 
more nearly level valleys below are open groves of Yellow Pine, 
the crest of the ridge above being also forested with this and 
other conifers. The raising of the chaparral belt is here due 
almost entirely to slo])e exposure, the slope being such as to be 
nearly at right angles to the incident rays of the sun during the 
hottest part of the day, while other factors scarcely enter in. 

In some of these cases w(‘ find that slope exposure not only 
carries an arm of one zone well uj) into a higher one but that 
this intruding arm ma> be entirely cut off from the main body of 
the belt to which it belongs. A striking example of this is seen 
on Chalk Hill, a prominent south slope (Tossed by the stage road 
just before entering Strawberr> alley, where we have a case of 
a Sonoran, or foot-hill, flora being carried far above its normal 
position on the mountain and comi)letcly surrounded by a flora 
consisting of Transition species, thus producing a veritable 
Sonoran island (see plates vii and viii). The elevation of this 
slope ranges from 4400 to r>4(K) f(Tt, and .>et the flora is stri(*tly 
that of the U])per Sonoran Zone, the most prominent species 
being Arctostaphylos tomentom, Adenostoma fascirulatum^ A. 
HparHifolium, Castilleia foliolosa, Mimulus hrfvipes, Diplacus 
longi floras and Crypianfhe Jonesii^ all of whi(*h are chara(*teristic 
of the lower foot-hills. The Transition Zone si)ecies from above 
creep down along the creeks and in the shade of low ridges to 
unite with a large transition area at the foot of Chalk Hill. 
The presence of this transition flora is explained in part by the 
comparatively level sui*fa(*e and in ])art by the presence of a ridge 
whi(*h, rising to the south, intercepts the sun’s ra,\s during a 
part of the afternoon. This ridge supports on the slope faenng 
the north, and thus opposite Chalk Hill, a vegetation consisting 
of such characteristi(*ally transition species as the Coulter and 
Yellow Pines. In the valle.\ between this ridge and Chalk Hill 
we find the transition area mentioned above sending out arms 
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which reach up into the Sonoran Zone, the two floras mixing 
along the border. 

The presence of the Sonoran island lying on the southeast 
slope of the ridge running out from Tahquitz Peak is due to a 
combination of factors. Besides the effect of slope exposure we 
have here to consider that of desert winds which, gliding over 
the ridge of which Antsell Itock is the most prominent feature, 
strike the slope under consideration, giving to it a warmer and 
drier climate than it would otherwise have. 

Besides influencing the distribution of plants by its effect 
upon temperature, slope exposure may also act in a more indirect 
way by altering the moisture conditions. Toward the summit of 
San Jacinto Mountain are barren south slopes, to which the 
altitude gives a temperature sufficiently low to support forests in 
case the other <‘onditions were favorable. This deficiency in 
trees (‘an be explained in no other way than by the lack of 
moisture in the soil, since the only tree that could be expected 
at that altitude is the Murray Pine, which requires a moist sub- 
soil and whicli is common on north exposures and on benches both 
above and below the slopes in question. The deflcien(*y in soil 
moisture is undoubtedly due to the early melting of the snow on 
these south slopes from which the water quickly escapes, while 
on north exposures and on the benches the lingering snowdrifts 
act as reservoirs, and, by their slow melting, supply the soil with 
the necessary moisture. 

The uniting of slope exposure with other factors to change 
the position of life zones will be discussed elsewhere. 

EFFECT OF DESERT WINDS. 

It is well known that the air currents which ascend a mountain 
are usually warm and tend to carry the life zones up, but in 
considering the air currents of San Jacinto Mountain we must 
distinguish between those coming from the west or southwest 
and those from the east or northeast, — between ocean breezes 
and desert winds. It is true that the former have crossed 

ifama San Jacinto Plains betore reaching the mountain, but 
tSiey are still much less torrid and drying than those ascending 
the east side from the Colorado Desert. 








voL.li Ball. — Botanical Survey of San Jacinto Mountain. 39 


The influence of these desert winds is similar to that of slope 
exposure and, coming as they do from the east and northeast, 
they carry the life zones up on those sides of the peaks and 
ridges where we should naturally expect to And them dipping. 
That warm winds may be more potent than slope exposure in 
their effect ui)on vegetation is shown by the fact that on the 
south and west slopes of the main mountain the lower limits of 
the Yellow Pine belt follows rather closely the 5000-foot contour 
line and dips considerably lower than that along the streams, 
while on the east side, just below Tahquitz and liound Valleys, 
it is carried up to about 6000 feet, and in some places even 
higher. In Tahquitz Valley the termination of the coniferous 
forest is exceedingly abrupt. We pass down the valley in the 
shade of Incense Cedars and Yellow Pines until an altitude of 
6000 feet is rea(‘hed, when the vegetation suddenly changes to 
that of the Upper Sonoran Zone, the most conspicuous perennials^ 
being Adenostoma fasciculafum, A. sparsifolium, Diplacus longi- 
florus, Eriodictyon tomentosum and Nolina Parryi. The abrupt- 
ness of this change is due in part to the topography, the slope 
taking a sudden dip at this place. 

A (‘omplicated (‘ase showing the effect of slope exposure, 
desert winds and protecting ridges, is the following. On the 
northwest side of San Ja(*into Mountain is a basin known as 
Hurley Flat (alt. 3500 tt.) surrounded on the north and east 
by low spurs, on the southeast bj considerably higher ridges, and 
on the south and southwest by a continuation of Fullers Bidge, 
which may be designated as Schains Kidge (alt. 5200 ft.). On 
the eastern wall of this basin (the west side of the low spur) the 
pine belt extends down nearly to the bottom. Along the south 
wall it creeps gradually up as we proceed westward, until on the 
southwest side of the basin (the northeast slope of Schains 
Eidge) there are no pines whatever. Passing over the summit 
of this ridge we find a narrow belt of conifers fringing its south- 
west side. 

In searching for the cause of this peculiar distribution we 
notice the following. The eastern side of the basin is protected 
from desert winds by the low spur and is therefore able to 
support a scant coniferous growth; the winds glide over this 
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spur and strike the south and southwest sides of the basin, carry- 
ing the temperature line, and with it the lower edge of the pine 
belt, up on those slopes; the southwest side of Schains Ridge is 
again protected from desert winds and, although exposed to the 
direct rays of the sun during the hottest part of the day, it is 
fringed by a narrow belt of coniferous forest. 

Besides the warm ascending currents we have also to consider 
the cold descending currents. During the night the cold air 
from Fullers Ridge and the higher mountains glides down their 
slopes and settles in the basin known as Hurley Flat, and it is 
asserted that on some nights there is a heavy frost at this place, 
while at Schains, 1700 feet above, it remains frostless. The fact 
that the bed-rock is near the surface at some places on the walls 
of this basin should perhaps be taken into account in (*ase a 
detailed examination were to be made, but it does not affect the 
general results as noted above. 

Numerous cases similar to that just described occur all along 
those slopes facing the Colorado Desert. It is thus seen that the 
presence of this hot, arid region exerts no small influence on the 
distribution of plants on San Jacinto Mountain. 

ROCK SUBFACK, AVALANCHES, AND LAND SLIDES. 

But little of the surface of San Jacinto Mountain is devoid 
of all vegetation. Large areas on the west side of the high 
ridge (*onnecting the main ]>eak with Marion Peak are so 
closely (*overed with large rocks above the 900()-foot contour that 
one can scarcely make his way among them, yet wherever there 
IS sufficient moisture we find forests of Abies concolor^ Pinus 
Murrayana, or P, flexilie, depending on the altitude. There are, 
however, a few barren (Jiffs and rocks, some of the latter a 
thousand feet high, in the vicinity of Tahquitz Peak and along 
the great fault on the northeast. /These stand out in bold relief 
from tbo forests whith. surround them, * 

Although there is scarcely sufficient snow on the mountain to 
cause serious avalanches, still the extreme steepness of the north 
side tepds^to their production. There' have been a few of these 
tearing down the north ^d uorthjwjBst faces of the main 
peak, plunged into the tributaries of Snow Creek Caikon, leaving 
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a white trail of bare granite in their rear. As the already too 
scant soil was carried completely away these areas were never 
reforested and remain as scars on the mountain side. 

Somewhat similar are a few denuded slopes in the chaparral 
belt. In springtime the streams of the foot-hill canons, swollen 
by water from the melting snow of the higher regions, undermine 
their banks and thus cause land slides on the steeper hills. The 
vegetation is carried down into the canons, leaving only ragged 
areas of bare soil or rock where before were solid thickets of 
chaparral. Several such denuded areas are shown in the back-, 
ground of plate iii. 


WATER COURSES. 

As compared with those of more northern latitudes the 
streams of San Jacinto carr.> but a small volume of water, and 
yet, since they are found on all parts of the mountain, their in- 
fluence on the distribution of plants is one worthy of considera- 
tion among the other factors. They all have their rise at 
considerable altitudes, the source of some being the numerous 
small springs, which open on the mountain sides, while others 
are fed from the banks of melting snow; but all the larger 
streams, with the exception of 8now Creek, receive their water 
from the half -boggy meadows of the higher valleys. The smaller 
streams soon unite to form about six fair-sized creeks and these, 
following the tortuous canons which they have cut into the 
mountain side, either find their way to the main San Jacinto 
Eiver and thence to the sea, or else, by turning easterly, flow out 
on the Colorado Desert, in the sands of which they are soon 
lost to view. 

Among the effects produced upon the vegetation by the 
presence of these brooks the most obvious is that due to the 
increase of soil moisture along the banks. In rapidly flowing 
streams, such as we here have, this influence is not felt for any 
great distan(*e from the stream, but it is suflicient to gather 
along the water courses a characteristic riparian formation, quite 
distinct from the forest formation of the drier slopes. 

As affecting the position of the floral belts their influence is 
quite marked, the water having a cooling effect on the tempera- 
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ture during the day, while throughout the night time the cold 
air of the higher altitudes settles into the canons through which 
they flow. As a result we And the life zones dipping along the 
streams and sometimes carried several hundred feet below their 
normal position. It is to be noted, however, that while this 
effect is nearly always one which may be easily determined, it is 
scarcely to be compared with that produced by some of the 
factors mentioned above, some of which are capable of shifting 
the life zones for a vertical distance of several thousand feet. 

THE BATTLE OF THE FACTORS. 

Having once determined the factors which aifect the distribu- 
tion of plants in any region, and having received some notion of 
the relative value of ca(*h of these, the next problem is the 
determination of the result produced by these fa(*tors when act- 
ing in all possible combinations. In attacking a phytogeo- 
graphic problem there is a strong tendency to select only one or 
two factors and, centering the attention on these, to attempt the 
explanation of all phenomena connected with the subject by 
reference to these alone; but it is to be remembered that the flora 
of any region is determined by a number of factors, some of 
greater importance and some of less, but each to be considered 
as having its own influen(*e on the common resultant. 

A number of these fa<*tors often act to produce the same 
result, aiid whenever this oc(*urs a marked effect upon the 
position of the floral belts is noticed. An instance of this is 
found along the North Fork of the Han Jacinto River, where the 
effects of slope exposure and of the presence of a mountain 
stream act in unison against that of altitude. Here, as a result 
of the cooling effects produced by the stream and by the 
presence of Indian Hill which, rising on the west for some 2000 
feet above the stream ])anks, shuts off the afternoon sun, we find 
the lower edge of the Yellow Pine belt dipping to an altitude of 
3000 feet, while its normal position on Han Jacinto Mountain is 
about 2000 feet higher. 

A fierce battle of this nature is the one waged on the north 
side of the mountain where, on account of the steep north 
slopes, we should expect to see the life zones running down to 
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very low altitudes. But opposed to this factor is that of the 
warm air currents rising from the Colorado Desert. The lower 
edge of the timber belt, which furnishes a good indication of 
the results of the struggle, is seen to be extremely sinuous on 
these slopes, running well out on the protected sides of all 
ridges and spurs, but immediately retreating to higher altitudes 
wherever it comes around on those sides exposed to the desert 
winds. This would seem to indicate that the lower limits of this 
belt are influenced not so much by the slowly ascending air 
currents as b> the hot winds, since the former would tend to 
equalize the temperature over all that region, while the latter 
strike as hot, drying blasts, on all exposed areas. 

While the only factor to be considered in the case of the ideal 
mountain, as pictured in the opening section of this chapter, 
was that of altitude, it is now seen that in actual cases many 
other factors demand our consideration, and it is interesting to 
notice that these may be combined in su(»h a manner that the 
effect of those acting in one dii*eetion will be neutralized by the 
effect of those acting in an op])osite direction, the resultant thus 
being the same as though altitude were the only acting factor. 
But the slightest increase in the value of any one fa(*tor will 
immediately destroy the equilibrium and manifest itself in its 
effect on plant distribution. In this connection we may compare 
the conditions prevailing on the west side of San Jacinto Moun- 
tain with those of the east side. On the former the desert wunds 
have but little influence, while slope exposure carries the lower 
edge of the timber belt up to an average altitude of 5000 feet; 
on the latter slope exposure maybe considered as negative, since 
JJie slope is such that during the hottest i)art of the day the 
sun’s rays strike it at only a very oblique angle, but desert 
winds here exert a pronounced influence, carrying the life zones 
even higher than did slope exposure on the west side, the lower 
edge of the timber belt being at 6000 feet altitude east of 
Tahquitz Valley and considerably higher on the northeast side. 
At a few plaees, however, a new factor comes in. This is the 
effect of cold streams, which, opposing that of desert winds, 
carries the timber belt some 500 feet lower along the creeks than 
it is on the drier slopes; but even after the north slope and the 
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streams have combined their forces in an attempt to reduce this 
line it is still 500 to 1000 feet higher than it is on the south and 
west sides. 

From this we are led to conclude that the prime factor affect- 
ing the distribution of plants on San Jacinto Mountain is 
altitude (including with this other ct)nditions produced by the 
altitude), and that second in importance, particularly on the 
north and east sides, is the influence of desert winds, while the 
third factor is slope exposure. We also see that these, together 
with other factors of less importance, unite in many sets of 
combinations on different parts of the mountain, thus producing 
in the floral belts a great diversity of outline and position . 

A rOMPARISON OF MONTANE AND DESERT CONDITIONS. 

At filst thought one might suppose that the conditions 
existing on high mountains and those jirevailing in the desert 
regions were directl> o])posite in their nature, but when (*()n- 
sidered in the light of their effect upon the plants of the two 
regions it is seen that they are in many resjiects very similar. 

An example of this similarity of characters in plants from the 
montane and desert regions, as contrasted with those of plants 
from the intervening slopes, is seen in the three varieties of 
Monardella marranfha collected in the San Jacinto Mountains 
and along the desert whi(*h skirts their eastern base. 

In plate xii is shown a variety (the second one technically 
described under Monardella macrantha in the list closing this 
report) from the Upper Transition Zone. It grows in open pine 
and fir forests at about 8(K)0 feet altitude, and may be considered 
as the high-montanc form. Comparing this with the specimen 
shown in plate xi it is seen to be much reduced in size owing to 
the shoi*tened internodes; the leaf surfa(*e is greatly reduced, the 
pubes(*ence close and dense, and the whole appearance is that 
of a xerophytic plant. 

The specimen shown in plate xi (M, macrantha tenui flora) is 
from a shaded hillside just below the Lower Transition Zone and 
therefore in the upper part of the chaparral belt. This vai'iety 
grows beneath larger plants by which it is partially shaded. 
The internodes are seen to be elongated, the leaves are much larger 
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than in the other varieties, the puheseense is sparse and strai^?ht, 
while the general appearance is that of a mesophytic plant. It 
will also be noticed that the spa(*es between the larger leaves are 
filled in by smaller ones borne on short, arrested branches, thus 
increasing the amount of leaf surface exposed to the sun. 

In plate x is represented a specimen (the third variety 
technically described under M. macrnntha) from the borders 
of the Colorado Desert, to the southeast of San Jacinto 
Mountain. The plant was in reality collected at a slightly 
higher altitude than the one figured in i)late xi, but the hillside 
on which it grew opened out directly towards the desert so that it 
was in the Lower Sonoran Zone, where the conditions are 
de(*idedly arid. The characters exhibited by this plant are 
similar to those of the one figured in jdate xii, from the 
highest altitudes, but the xerophyth* nature is somewhat more 
prououu(*ed. 

On examining the internal stnicture of these plants we find 
variations in the histological <*haracters running parallel with 
those of th(' external chara(‘ters. Examinations have been made 
only of the leaves, cross sections of which are shown in plate 
xiii. It is seen that in the leaves of plants from the chaparral 
belt (fig. 1) the eindermis is composed of large cells with walls 
about one-half as thick as the diameter of the <*avity, the loose 
tissue below the palisade lasers of the mesophyll contains large 
air spaces, and the e])idermal hairs are long, straight, and two- 
celled. In the leaves of plants from high altitudes (fig. 2) the 
stru(4ure is very similar to that found in leaves fi*om the desert 
region (fig. 8), in each case the epidennal cells being small, with 
greatly thi(*kened outer walls, the diameter of which is about twice 
that of the cell cavity, the air spaces being smaller and less 
(‘ommoii, and the epidermal hairs shorter, often bent or appressed 
and not infrequently only one-celled. 

We find, then, on San Jacinto Mountain three varieties of 
Monardella macrnntha, two of which are xerophytic and one 
mesophytic. '•One of the xerophytic forms comes from the 
desert region, the other from high altitudes in the montane 
region, while the mesophytic form occurs only at points between 
these two regions. From this it is evident that the conditions 
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prevailing on the hii^r moontams produce, to a large degree, 
characters similar to those which are found on desert plants. 

On comparing the climatic conditions prevailing at Mglt 
altitudes with those of the desert region we at once recall the 
vast difference in temperature; but it has been demonsiraled by 
a series of experiments carried on by Bonnier* and others that 
the alpine vegetatioir is affected not so much by the extreme and 
continued low temperature as by the the fluctuation between 
warm days and cold nights. During the day the sun’s rays give 
to the mountain tops a reasonable amount of heat but, as evening 
draws on, rapid radiation due to the rarifled atmosphere sets in, 
and the temperature is suddenly and very appreciably lowered. 
Similar conditions prevail on the desert where excessively hot 
days are followed by cold nights, while at middle altitudes, 
especially on the forested areas, radiation is less rapid and the 
temperature more nearly uniform. 

It is also to be noticed that plants of the higheir montane 
regions adopt various devi<‘es for the accumulation of moisture 
and for protection against excessive transpiration. Sometiraas 
the xerophytic characters which they exhibit are quite similar to 
those of desert plants: the root system is well developed, the 
stems and leaves are often clothed with a dense pubesocmce, and the 
leaf surface is reduced; while a histological examinatiop shows an 
increase in schlerench^’matons tissue, a thickening of the outer 
walls of the epidermal eeUsoand comparatively few air spaces in 
the leaves. It is difficult to say how much of this is due to the 
lack of moisture and how much to other conditions, the most 
important of which are undoubtedly the fluctuation in tempera* 
ture and the strong insolation. 

As to the factors producing the arid conditions found on hi^ 
mountains, it need merely to be npted that, in addition to the 
effect of a low temparatura, which ^nders of tire moisture 
unavailable to tite plant, the water iariy from the surface 

soil:, both ae run-off and by percolation, as a result of 

^ rtun^bd 'atmosphefe «ve^{wratiion frmn i&e soil and from 
jdatttit place reky udilhr the ^jonstitAtly shifting 

sir caa&wht s also snoelarale eyapo>«tyil 
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ORIGIN AND AFFINITIES OF THE SAN JACINTO 

FLORA. 

On examining the flora of the San Jacinto Mountains we find 
it to be composed of two quite distinct elements; the one plainly 
boreal in its character, the other austral. In the Transition 
Zone, which comprises the broad, middle belt on the mountain, 
these two floras intermingle and often lose something of their 
distinctive characteristics, so that it becomes difficult to say just 
where one terminates and the other begins. Since these were 
evidently derived from two different sources they are here sep- 
arately considered. 

The Boreal Element. 

By taking a list of all the species of plants found growing in 
the Alpine, Hudsoniaii and Canadian Zones of San Jacinto 
Mountain we have a very good representaticni of the flora of the 
higher mountains of Southern California. A list of these, 
which has been prepared but which it is not necessary to repro- 
duce here, shows that there are 129 such species represented and 
that of this number 10 species are limited to Southern California, 
5 are restricted to Southern California, Arizona, and New Mexico, 
and 15 are generally distributed over the Northern Hemisphere; 
while the remaining 99 are common to the mountains of Southern 
California and the Sierra Nevadas. By adding the 15 species of 
general distribution to the last number, we have 114 species or 
about 88% of the flora of the higher portion of San Jacinto 
Mountain represented in the Sierras. Of these 114 species 
at least 46 (x^cur also in the Rocky Mountains. It is there- 
fore evident that the boreal flora of San Jacinto Mountain has 
its affinities with the flora of the high ranges extending northward 
throughout the state and, through this, with the flora of the 
Rocky Mountains. 

In this connection it is instructive to compare the San Jacinto 
flora with that of the San Bernardino Mountains, since it would 
s6em probable that any northern species reaching the former 
would pass by way of the latter. Of the 114 boreal species 
selected above as being common to the San Jacinto Mountains 
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and the Sierras, all but 18 have also been found in the San Ber- 
nardino Mountains, and this number is sure to be even farther 
reduced when that ranj?e shall have been more thoroughly ex- 
plored. But from this it is not to be inferred that there are 
only 18 species common to San Jacinto and the Sierras which 
are not rei)resented in the San Bernardino Mountains, for this 
number is taken from the ali*eady small list of those spetdes 
selected as representing the boreal flora, and not from the entire 
list of San Ja(dnto Mountain plants. On the other hand, a much 
larger number of Sierraii species, perhaps about four times as 
many, have been colle(*,ted on the San Bernardino Mountains 
which do not o(‘cur on San Jacinto. This would seem to indi- 
cate that, if the high-montane flora of Southern California has 
been derived from some northern sourc^e, many si)e(des were un- 
able to (iross the barrier fonned l)y the San Oorgonio Pass, and 
therefore found the southern limit of their range in the San Ber- 
nardino Mountains, or, if they did succeed in (irossing over to 
San Jacinto, that they have be(*<)rae extinct on this mountain. 

We have next to (consider the probable (‘onditions under 
whi(*h so large a number of boreal species entered Southern (Cali- 
fornia. At the present time we find a series of mountain ranges 
extending from the High Sierras to San Jacinto Mountain, — 
everywhere high enough to support coniferous forests except 
where broken through by passes. (If these, three are so low 
that the montane flora is divided by striy)s of the Sonoran, this 
occurring at the San (I’orgonio and Cajon Passes and at the low 
country between the Sierra Madre Mountains and the southern 
extremity of the Sierras; the last, which includes Soledad and 
Tehachapi Passes, being the most serious barrier to the south- 
ward migration of Sien*an species. 

It is possible that the montane flora has been able to cross 
these gaps. This, however, seems hardly probable, when we con- 
sider that alpine conditions are nowhere present between the 
highest peaks of the San Jacinto and San Bernardino Mountains 
and the southern High Sierras, a distance of something over one 
hundred miles. It is also to be noted that this explanation 
would not account for the presence in Southern California of the 
large number of Rocky Mountain species, since the Sierras have 
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had no connection with the Ro(ikies by intervening ranges since 
Triassic times, and therefore not since our present flora was de- 
veloped. 

The presence of the northern forms on the higher mountains 
of the southwestern part of the United States is probably best 
accounted for by a theory advanced by Asa (Iray in 1878,* ac- 
cording to whi(*h all the species normally 0 (*-(mn'ing in the Arctic 
regions were compelled to migrate southward during the glacial 
period, on a(‘count of the great reduction in temperature. Geol- 
ogists tell us that in California extensive glacders extended at 
least as far south as the southern High Sieri*as, and it may well 
be imagined that the climate in Southern (-alifoniia must then 
have been iniudi less temperate than at the ])resBiit time, and 
therefore better adapted to a boreal flora. At the close of the 
glacial ]>eriod the (*oiidit ions were reversed and the boreal species, 
now finding the (dimate gradually growing warmer, vrere torched 
to retreat to colder n*gions and therefore not only migrated to 
the north but also ”took to the mountains,’^ where they found at 
the higher altitudes a set of conditions somewhat similar to those 
of their northern home. Here many species have continued to 
exist up to the present time without undei-going any givat 
change; others, finding the conditions unsuited to their grovi^h, 
have been for(*ed out, while a few have taken on a more or less 
modified form, thus adapting themselves to their new environ- 
ment. This may possibly account for the pi’eseiice of certain 
high-mouiitaiu species which are found only in Southern Cali- 
fornia but whi(h are represented in the Sierras by (dosely re- 
lated species. Thus it was that certain boreal species of plants 
were stranded on the highest mountains and that we find many 
which are (M)mmon to the higher ])eaks of Southern California, 
Arizona, and New Mexico, from which they extend along the 
crests of the Sierra Nevada and Rocky Mountains to the Arctic 
regions. 

• “PoreRt (Geography and Archspology,” a lecture delivered before the Har- 
vard University Natural History Society, Apr. 18, 1878, by Asa Gray. Printed in 
Am. Joum. Sci. & Arts, cxvi. 85-94, 18;M9<> (1878); also in Bull. U. S. G. S. vi. 
62 (1882). 
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The Austral Element. 

Covering all the lower slopes and running well up into the 
Transition Zone is found a flora very different in character and 
affinities from that just discussed. The plants are remarkable 
in their adaptation to an arid environment, and therefore 
approach those of the desert regions in this respect. In fact 
many of the species extend well out along the low ranges of the 
Colorado Desert, and there can be little doubt that the floras of 
these two regions are closely related. Since so little is known 
of the flora of southeastern California and northern Mexico it 
is impossible to give the actual number of San Jacinto plants 
occurring in either of these regions, but it is probable that quite 
a number of species are common to all three. 

Besides the strictly austral element, many of the foot-hill 
species are restricted to Southern California. These are often 
quite common and well distributed throughout the foot-hill 
region of the southern part of the state and, although they have 
probably migrated somewhat in past ages, still we may consider 
them as native Southern Californian plants. 

The Presence of Arizonan and New Mexican Species. 

There still remain for consideration a few plants which 
apparently have no affinity with any other Californian flora, but 
which occur in the mountains of either Arizona or New Mexico 
or both. These are PhiladeJphus serpyllifoUus^ Pentsiemon 
EothrocMi, Oeranium Fremontii, Trifolium Rushyi and TAlium 
Parry i, the first three of which have not yet been found else- 
where in California, while the^ last two have also been collected 
in the San Bernardino Mountains. With the exception of the 
last, which runs down into the Lower Transition, all are 
restricted in their range to the Canadian and Upper Transition 
Zones, and therefore cannot possibly connect with those of 
Arizona and New Mexico by way of the desert ranges. We are 
then confronted with the question as to the manner in which 
these entered Southern California or, in case they originated 
here, by what route they have been able to cross over into 
Arizona and New Mexico. 
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There are two possible solutions to this problem. The first 
is that the seeds may have been carried across the desert, in 
either the one direction or the other, by birds or other animals. 
It must be remembered, however, that the distance from the 
San Jacinto Mountains to those of Arizona is something over 
two hundred miles, that the seeds of these species have no 
particular devices to aid in their dissemination, and that seeds 
peculiarly adapted to dissemination over large areas have not 
been able to cross this barrier. 

The second and more probable explanation is that we here 
have the remnants of boreal speciies which were driven from 
their northern home during the gla(*ial period and which, being 
for some reason unable to retreat to the north at the close of that 
period, became stranded on these widely separated mountains, 
to which they had flown for protection from a climate gradually 
increasing in waimth and aridity. It is to be noted that one of 
these plants, the Geranium, occurs in the Kocky Mountains at 
least as far north as Idaho and further exploration may extend 
the ranges of all of them along both the Rockies and the Sierras. 

We may then con(‘lude that the flora of San Jacinto Mountain 
is composed of a boreal and an austral element, that the presence 
of the former is due to the fact that northern species were forced 
southward along the Sierra Nevada and San Bernardino Moun- 
tains during the glacial period, while of the species belonging to 
the latter a i)ai*t are native to Southern California and a part- 
have been derived from the regions lying to the southeast. 


CATALOGUE OF SPECIES COLLECTED IN OR ABOVE 
THE YELLOW PINE BELT. 

In preparing this list of San Jacinto^Moimtain plants, it has 
seemed advisable to exclude the foot-hill flora, since it is so 
largely composed of species more or less common in similar 
regions throughout Southern California; therefore only those 
species occuring in or above the Yellow* Pine belt have been 
listed. It is to be noted, however, that foot-hill species are in- 
cluded if they occur on any of the ” Sonoran islands,” that is. 
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cm slopes covered by shrubs belonging to the chaparral belt, or 
Sonoran Zone, but surrounded by coniferous forests. The 
distributional notes will, it is hoped, prevent confusing these 
with the tnily montane specues. 

The generic nomenclature is, with very few exceptions, that 
of Engler & PrantPs Natiirlichen Pflanzenfamilien; for the 
specific names adopted the writer is alone responsible. No 
attempt has been made to include an extensive synonomy, only 
the more important synonyms being admitted. As a rule, 
iieithei* synonyms nor (Stations are given when they may be 
readily found by (ionsulting su(*.h standard works as the Synoptical 
Flora* or the Botany of California. t 

In the preparation of this (;atalogue the author is under 
gi'eat obligatioin^ to Professor W. L. Jepson, of the University 
of California, for valuable suggestions and continued help on 
many diihcnilt ])roblems; fo Mr. Joseph Burtt Davy, of the 
same institution, for the determination of the (Iraminete and for 
critical notes on certain si)ecies of this family; and to Mr. S. B. 
Parish, of San Bernardino, whose knowledge of the Southern 
California Flora has rendered his assistaii(»e of particular value. 
It is a pleasure to also a(*knowledge the kindness of Dr. A. A. 
Davidson, of Mrs. Katharine Brandegee, and of Miss Alice 
Eastwood, in the loan of specimens for examination and in the 
extension of other courtesies. 

CONIFER Ji:. 

Abies concolor Lindley & Gordon, Joum. Ilort. Sck*. Loud. v. 
210 (1850) . A, concolor Lowiana Lemmon, West Am. Coneb. 
ed. 3, 64 (1895). White Fir. 

The White Fir is the dominant tree of the Upper Transition 
Zone, where it occurs in rather dense forests at 7000-8000 ft. 
alt., and is also found scattered throughout the Lower Transition 
on the one hand and in the lower part of the Canadian on the 
other. (Seep. 23.) 

* Synoptical Flora of North America, by Asa Gray, continued by B. L. Bobinson, 
Vol. i. pt. 1, fascicles 1, 2 (1895-1897), Vol. i, pt. 2 (1886), and Vol. ii, pt. 1 (1886). 

t GeolojB^ical Survey of California, Botany, by Asa Gray, W. H. Brewer, and 
Sereno Watson, 2 vols. (1880). 
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Libocedrus decurrens Torr. Incense Cedar. 

Commonly met with from the lower edge of the pine belt up 
to about 8000 ft. alt., but it is nowhere abundant. (See p. 22.) 

Pinus Coulteri Don, Coulter Pine. 

This pine is not rare along the lower edge of the forest belt 
on the south and west sides and sometimes runs well up into the 
forests of Yellow Pine, l>eing found as high as 7500 ft. alt., 
above Strawberry Valley; but is evidently not suited to the more 
arid conditions of those slopes which fa(*.e the desert as it was not 
found on the north and east sides. (See p. 20.) 

Pinus flexilis James. Limber Pine. 

The dominant tree on the high slopes and ridges around San 
Jacinto and Marion Peaks; also plentiful on Tahquitz Peak. It 
was found as low as 82(M) ft. alt.» but it is less common in the 
lower part of its range. (See pp. 24-25.) 

Pinus Lambertiana Dougl. Sugar Pine. 

The Sugar Pine ranges from an altitude of 5000 ft. to the 
upper limits of the Transition Zone, usually in scattered patches 
but occasionally forming small groves. (See p. 22.) 

Pinus Murrayana Marr. P. conioria Murrayana Engelivi. 
Murray Pine. Lodge Pole Pine. 

This is the characteristic pine of the Canadian Zone but also 
ranges throughout the Hudsonian and is plentiful on the highest 
ridges. Its altitudinal range on San Jacinto is from 8000 to 
10,800 ft. (Seepp. 23-24.) 

Pinus ponderosa Laws. Yellow Pine. 

The Yellow Pine is by far the most abundant and important 
tree on the mountain, where it occupies the Transition Zone, 
being the dominant tree in the Lower Transition and exceeded in 
numbers in the U])per Transition only by the White Fir. (See 

pp. 20-22.) 

Pinus ponderosa Jeffreyi {Murr.) r«.s*. U. S. De])t. Agr. 
Rept., 1875, 179. P. Jeffreyi Murr., Kept. Greg. Exped. ii. 
t. 1 (1853). Jeffrey Pine. 

This variety is usually found at higher altitudes than the last, 
ranging from 5200 ft. to 9300 ft. alt. (See pp. 20-22.) 
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Pseudotsuga macrocarpa (Torr.) Lem^om, Big-coue Spruce. 

Common in well watered canons of the west side just below 
the Yellow Pine belt. (See p. 20.) 

POTAMOGETONACE^ . 

Potamogeton Claytoni Tuckerm, Pondweed. 

Collected only in the quiet waters of Lake Surprise, altitude 
9000 ft., where it is abundant. (No. 2490.) 

GR AMINE A5. 

[Note. — For the determination of the plants of this difficult 
order the author is under obligations to Mr. Joseph Burtt Davy, 
of the University of California. Wherever a new species or 
variety is described, the author of the new name is also author 
of the description and notes following.] 

Agropyron tenerum Vas, Slender Wheat-gi’ass. 

Collected in Dark Canon at 7000 ft. alt. (No. 2569.) 

Agropyron caninum X. 

Thomas Valley, at 4500 ft. alt.; Fullers Ridge, at 7000 ft. 
alt. (Nos. 2174, 2555.) 

Agropyron Parishii Iseve Scrihn. it Smith, U. S. Dept. Agr. 
Agros. Bull. iv. 28 (1897) (?) 

A grass which is probably of this variety was collected in 
imperfect condition on the West Fork of Snow Creek at about 
5000 ft. alt. (No. 2541.) 

Agrostis Diegoensis Vas., Bull. Torr. Club xiii. 55 (1886) . San 
Diego Bent- grass. 

On hillsides beneath the pines and also on stream banks at 
5000-6000 ft. alt. (Nos. 2209, 2375.) 

Agrostis tenuis Vns,, Bull. Torr. Club x. 21 (1883). 

This delicate grass is plentiful in meadows and around springs 
at 7500-9000 ft. alt., wherever there is abundant moisture. In 
some of the Tahquitz meadows it is the dominant grass. (Nos. 
2363, 2476, 2533, 2570.) 
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Agrostis verticillata Vill. Water Bent-grass. 

Along water courses in the lower part of the pine belt of the 
south and west sides. (Nos. 2252, 2275.) 

Bromus carinatus H. if; A. 

Common in all the forests of the south and west sides at 5000- 
6000 ft. alt. This is an important grass of the stock ranges of 
the south side since it matures earlier than the meadow grasses 
and is much relished by stock. (No. 2226.) 

Bromus marginatus Am. 

Collected on wooded slopes of the south side at 4400 ft. alt. 
and also in Tahquitz Valley at 7(K)0 ft., where it is plentiful near 
the streams. (Nos. 2033, 2462.) 

Bromus marginatus latior Shear, V. S. Dept. Agr. Agros. Bull, 
xxiii. 55 (1900). 

Found only in the vicinity of Chalk Hill at an altitude of 5000 
ft. (No. 2099.) 

Bromus marginatus seminudus Shear, U. S. Dept. Agi\ Agros. 
Bull, xxiii. 55 (1900). 

. This is by far the most abundant Bromus on the higher parts 
of the mountain, being common both in the drier portions of the 
meadows and on ro<*ky hillsides. At the eastern base of San 
Jacinto Peak it reaches at altitude of 9600 ft., the specimens here 
being less than 16 in. high. (Nos. 785, 2407, 2498, 2408, 2342.) 

Bromus Orcuttianus rff.9., Bot. Gaz. x. 223 (1885). 

Not rare in the lower pai*t of the pine belt. (Nos. 2301, 2538. ) 

Bromus Orcuttianus grandis Shear, U. S. Dept. Agr. Agros. 
Bull, xxiii. 43 (1900). 

Collected at 5300 ft. alt. on Fullers Ridge, in the same general 
region as the species. (No. 2256.) 

Bromus Ported assimilis Dary, var. nov. B. Porteri lanatipes 
Shear, U. S. Dept. Agr. Agros. Bull, xxiii. 37 (1900), in 
part. Mountain Brome. 

Loosely tufted perennial; stems stout or slender, 7 J to 9 dm. 
high, puberulent; sheaths densely retrorse-pubescent; ligule 1 to 
2 mm. long, truncate, lacerate; blades flat, 10 to 23 cm. long, 5 
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to 10 mm. wide, pubescent on both surfaces: panicle long- 
exserted, 1 to 2 or rarely even 3 dm. long, drooping but usually 
not heavy, the raehis branches and pedicels puberulent through- 
out; branches mostly in pairs below, long, slender, spreading or 
reflexed, bearing 1 to 3 or sometimes several spikelets near the 
end, remote, the lowest 2^ to 8 cm. apart: spikelets 28 to 40 
mm. long, narrow, sub-terte, 6- to 11-flowered; empty glumes 
unequal, acute, 3-nerved, pubescent, the lower 6 mm. the upper 
8 mm. long; flowering glume densely pubescent except at the 
extreme apex with appressed hairs, obtuse, terminating in a 
short awn 4 to 5 ram. long. 

Type locality: ” Wooded slopes and benches of the south side 
of the San Jacinto Mts., at 5300 ft. alt., June, 1901.” H. 
M. Hall, no. 2228. Type specimen in the Herbarium of the 
University of California. 

Range: Canons and wooded slopes of the San Jacinto and 
San Bernardino Mts.; San Bernardino Mts., Waterman’s Canon, 
May 29, 1888 (S. B. Parish), and mouth of Snow Canon, 5500 
ft. alt., June 20, 1901 (S. B. Parish, no. 5038). 

This is undoubtedly the plant referred to by Shear, under his 
original description of B. Porieri lanatipes^ as not being typical 
of that variety and as approaching B. kevipes; he cites S. B. 
Parish nos. 253 and 2533a, and S. B. and W. F. Parish no. 
1535, from the San Bernardino Mts. The Californian plant 
differs from B. Porteri lanatipes of the Rocky Mt. region 
in its less densely pubescent sheaths (described as ^Wlensely 
soft-downy or woolly,”) and the greater pubescence of the 
stems, leaf-blades, pedicels, and empty glumes. From B. vul- 
garis^ which ranges from middle California north to British 
Columbia, it differs in its 3-nerved lower empty glume and more 
obtuse flowering glume, the longer and more abundant pubesence 
on both, and the shorter awn. It appears to approach more 
nearly to B. Imvipes, which ranges from middle California to 
Oregon, but it is at once distinguishable on account of its more 
abundant pubescence throughout and its smaller and fewer- 
nerved empty glumes. It appears to be related also to B. 
Bichardsoni of the Rocky Mountain region, but differs in the 
much greater pubescence of all of its parts. How long these 
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several plants can be considered as distinct species seems 
doubtful, but, for the present at least, it is desirable to maintain 
them in this rank until we know more about their local variation 
and distribution; their distribution appears to coincide with 
well-marked phytogeographic lines. 

Distichlis spicata (LJ Greene, Bull. Calif. Aead. ii.4ir).(?) I), 

maritima Rap., of Bot. Calif. 

The salt grass so common in parts of Thomas valley is proba- 
bly to be referred to this species, but it was not collected in 
flower. 

Elymus glaber {J. 6. Smith) Davy, comb. nov. Sitanion 
(flahrnm J. (i. Smith, U. S. Dept. Agi*. Agros. Bull, xviii. 
14 (1899). Orchard Barley. 

This is an important gi^ass of the drier meadows of Round 
Valley where it was collected at altitudes of 8300-9000 ft. (Nos. 
2501, 2601.) 

Elymus glaucus BiuhL 

This Elymus is very common in the drier meadows and along 
the streams from 52(M) to over 90(K) ft. alt. It is exceedingly 
variable and passes from the typical form, represented by such 
specimens as nos. 2269 and 2207, through such intermediate forms 
as nos. 2455 and 2515 directly over into the variety maximus. 
The variation is i)robably due to the effecd of the difference in 
the light and moisture (*.oiiditions, since the variety and the fonns 
approaching it were collected only along streams and in deep 
canons, while the speides is more common on the open and some- 
what sandy benches. 

Elymus glaucus maximus Davy, in Jepson, FI. Mid. W. 
Calif. 79 (1901). 

Dark Canon at 6000 ft. alt. (No. 2246.) 

The latitudinal range of this variety has been greatly extended 
by its recent colle(*tion in Alaska, according to Mr. E. D. Merrill. 

Elymus multisetus (J, G, Smith) Davy, comb. nov. Sitanion 
multisetum J. G. Smith, U. S. Dept. Agr. Agros. Bull, xviii. 
11 (1899). 
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Pound only in a sandy meadow of the south side at 4500 ft. 
alt., this being along the lower edge of the pine belt. (No. 
2037.) 

Elymus Parishii Dmy & Merrill, sp. nov. 

Stems loosely tufted, 7 to 9 dm. high, scabrid: leaves can- 
escently pubescent with spreading hairs; ligule a mere ring; 
blades flat or becoming involute, 5 mm. wide, the uppermost 
3.5 to 7 cm. long, the lowest 8 to 16 cm. long: spike 10 to 16 
cm. long, 10 mm. wide, with somewhat divergent spikelets: 
spikelets in pairs, the lowest 1 to 2 cm. apart, 1 to 1.5 cm. 
long excluding the awns, 3 to 5 flowered; empty glumes 11 to 
16 ram. long, about 1 mm. wide, awn-pointed; internodes of 
rachilla 2 to 3 mm. long; flowering glumes scabrous, 10 mm. 
long; awns 2 to 2.5 (^n. long, scabrous. 

Type specimen colle(*>ted in the San Jacnnto Mountains, 
Southern California, on wooded slopes and benches of the south 
side, at 1460 meters (4800 ft.) alt., June, 1901, (H. M. Hall, 
no. 2097). Also collected on the west side of the same range at 
Box Springs, at 1600 meters (5300 ft.) alt., July, 1901, (H. M. 
Hall, no. 2253); and at Taliquitz Valley, July, 1881, (S. B. & 
W. F. Parish, no. 1014). 

The type is in the Herbarium of the University of California. 
The canescently pubescent sheaths and blades, somewhat 
divergent spikelets and long awns at once distinguish this plant 
from the other known species of Elymus from this state. 

Elymus pubiflorus (J. G, Smith) Davy^ comb. nov. Sitmiion 
pubiflortim J. G. Smith, U. S. Dept. Agr. Agros. Bull, 
xviii. 19 (1899). 

Common in dry soil and on exposed slopes from the lower 
edge of the pine belt to an altitude of 9300 ft. (Nos. 2065, 2073, 
2177, 2409.) 

Elymus triticoides Buckl, Slender Wild-rye. 

Collected in Thomas and Strawberry valleys and also along 
the eastern base of the mountain. (Nos. 2122, 2177b, 2392.) 

Epicampes rigens (Boland.) Benth. Deer-grass. 

The Deer-grass was found growing in Ary soil on the West 
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Fork of Snow Creek at 5000 ft. alt., and in Tahquitz Valley at 
6200 ft. alt. (Nos. 2427, 2540.) 

Holcus lanatus L, Velvet-grass. 

Introduced in the meadows of Strawberry Valley, where it 
was collected by Dr. A. A. Davidson, July, 1896. Also found 
on Fullers Ridge at 5200 ft. alt. 

Kceleria cristata PevR. Crested Koeler- grass. 

Occasional along the lower edge of the pine belt of the south 
and east sides. (Nos. 2066, 2429.) 

Koeleria crlstata pubescens Vas.; Davy, in Jepson, FI. Mid. 
W. Calif. 61 (1901). Soft Kceller- grass. 

On dry, pine-(4ad hillsides, with the last, but more common, 
and also running up to 6000 ft. alt. (Nos. 2031a, 2206, 2376). 

Melica imperfecta flexuosa Boland, Limber Melic-grass. 

Collected on Chalk Hill at 4800 ft. alt. and on the North 
Fork of the San Ja(‘into River, below the pine belt. (Nos. 2079, 
2306.) 

Panicularia nervata ( WilULJ Kize, Fowl Meadow-grass. 

This oc(mrs on all sides of the mountain below the 7000-foot 
(‘ontour, but is nowhere abundant, and is restricted to the wet 
meadows and stream banks. (Nos. 2244, 2457, 2553.) 

Panicum thermale Boland, 

Collected among the rocks on Chalk Hill at 5000 ft. alt., and 
also on the North Fo]*k of the San Jacinto River at 3000 ft. alt. 
(No. 2244.) 

Mr. E. D. Merrill, of the United States Department of 
Agriculture, to whom specimens of our no. 2244 were submitted, 
has kindly furnished the following note: believe all these 

sheets are referable to Panicmn thermale Boland., which cannot be 
(confined to the form growing about hot springs on account of 
intergrading forms with Panicum nnciphyllum Trin., from 
which Panicum thermale differs in its softer and more dense 
pubescence.*^ 

Phleum alpinum L, Alpine Timothy. 

Abundant in the wet meadows of Tahquitz Valley at 7500- 
8500 ft. alt. (No. 2351.) 
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Poa alpina (LJ Mountain Spear-grass. 

Common in the Carex meadows of Round Valley, altitude 
900()ft. (No. 2482.) 

Poa Buckleyana Naah, Bull. Torr. Club xxii. 465 (1895) . Buneli 

Red- top. 

Beneath T)ines of the south and west sides at 5(X)0-6000 ft. 
alt. (Nos. 2064, 2257.) 

Poa Howellii Chandler! I>avy, var. nov. Chandler^s Meadow- 

grass. 

Stems 3.5 to 5.5 dm. high: leaves smooth; sheaths some- 
what inflated; ligule searious, white, truncate, dentate, 2 to 4 
mm. long; blades flat, acute, 3 to 5 (»m. long, 5 mm. wide: 
panicle but little exserted (a^ least in young plants), 7 to 13 cm. 
long; l)ran(^hes sparsely scabrid, remote, the lowest in whorls of 
3 to 5, the whorls 2.5 to 3.5 cm. apart; lowest branches very 
unequal, 1.5 to 7 cm. long, sj)ikelet-bearing only on the upper 
half: spikelets 4.5 to 5 mm. long, 2-flowered; empty glumes 
minutely puberulent and serrate, broad, the lower 2 mm. long, 
acute, 1-nerved, ui)per about 3 mm. long, emarginate, 3-nerved; 
rachilla smooth, int^rnodes 1.5 ram. long; flowering glumes 
scabrid, 3 mm. long, acute, sparingly webbed at base with a 
long thin web; stamens 3, anthers 1.5 mm. long. 

Type specimen collected in Shackleford Canon, near Marble 
Mt., Siskiyou Co., about 1800 meters (6000 ft.) alt., June, 1901, 
(Harley P. Chandler, no. 1703). Since collected in the San 
Jacinto Mts., Southern California, in damp places in the vicinity 
of Deer Springs, at 2760 meters (9000 ft.) alt., July, 1901 (H. 
M. Hall, no. 2573.5), and in Round Valley at 2800 meters (9200 
ft.) alt. (H. M. Hall, no. 2594). 

The type is in the Herbarium of the University of California. 

This plant closely resembles the species in aspect, but differs 
in the smaller pani(ile, longer but fewer-flowered spikelets, and 
the lack of prominent pubescence. 

Polypogon Monspeliensis CLJ Desf. Beard Grass. 

This grass has been introduced into Strawberry and Thomas 
vall^. (No. 2274.) 
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Sporobolus depauperatus {Torr,) Scrihn,, Bull. Torr. Club. 

ix. 103 (1882). Vilfa depa/uperata Torr., of Bot. Calif. 

Common and well distributed between the 5000 and 9200-foot 
contours. (Nos. 2341, 2428, 2477, 2545.) 

Sporobolus gracillimus (Thurb.) Scrihn,, Bull. Torr. Club ix. 

103 (1882). Vilfa gracillima Thurb., of Bot. Calif. 

This species requires a moister soil than does the last and it 
is probably for this reason that it is less common on the moun- 
tain, the only collections being: made in damp meadows and 
around springs in Strawberry and Tahquitz valleys. (Nos. 
2290, 2359.) 

Stipa Californica Merrill Davy, sp. nov. 

A rather stout erect cjespitose glabrous perennial, 7 to 10 
dm. high, wdth plane or involute leaves and elongated contracted 
panicles about 3 dm. in length: culms and nodes glabrous; 
sheaths shorter than the internodes, glabrous except on the 
somewhat ciliate margins above; ligule a minute lacerate ring 
0.5 mm. long, with a prominent fringe of hairs on the apparently 
auricudate margins, 1.5 mm. long; blades firm, plane or becnuning 
involute in drying, 2 to 4 mm. wide, 1 to 1.5 dm. long, glabrous 
beneath, striate and scabi*ous above: panicles pale, interrupted, 
the common axis glabrous, branches solitary or in twos or threes 
at each node, appressed, flower-bearing throughout, the lower 
ones sometimes 1 dm. long: empty glumes glabrous, hyaline, 
3-nerved, about 11 mm. long, sub-equal, with a very slender 
acuminate apex; flowering glumes about 5 mm. long, excluding 
the very acute pilose (callus which is 1 mm. long, lanceolate, 
sparingly hairy throughout with appressed stiff white hairs which 
increase in length toward the apex of the glume: awn slender, 
2.5 to 3 cm. long, geniculate, twisted and sparingly pilose below 
the geniculation with ap])ressed or ascending hairs, scabrous 
above. 

Type specimen collected by H. M. Hall, no. 2556, north side 
Fullers Ridge, San Jacdnto Mountains, Southern California, July, 
1901, 2100 meters (7(K)0 ft.) alt. 

Other Californian specimens examined; 

Soda Springs, Sierra Nevada, Aug. 7, 1901 (P. B. Kennedy 
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and S. B. Doten, 247). Wawona, Mariposa Co., June 3, 1897 
(J. W. Congdon). No locality (H. N. Bolander) distributed as 
Siipa viridula Trin. (Three sheets.) 

The type is in the U. S. National Herbarium and a co-type 
in the Herbarium of the University of California. 

This species is most closely related to i^tipa Scrihneri Vasey, 
being distinguished by its more interrupted panicles and muc.h 
longer awns which are pilose below, and in the fewer and shorter 
hairs at the apex of the flowering glume. 

Stipa Elmeri Piper & Brodie, in U. 8. Dept. Agr. Agros. Bull. 
xi.46 (1898). 

Collected only on the north side of the mountain at about 
5000 ft. alt. (No. 2537.) 

Stipa occidentalis montana Merrill d> Davy, var. uov. Stipa 
oecidentalis Thurber, U. 8. Geol. Expl. 40th Par. v. 380 
(1871), ill part. 

A slender densely tufted form, 2 to 5 dm. high with strict 
few-flowered panicdes and iirominent twi(*e- geniculate awns, 3 to 
3.5 cm. long which are ciliate throughout with s])reading or 
ascending white hairs about 1 mm. long. 

Specimens examined all from California: 

Yosemite Trail, on loose, disintegrated granite, Aug. 20, 
1866 (Dr. H. N. Bolander, no. 5038, type); same locality 
(Bolander, no 29). Summit of Tahquitz Peak, San Jacinto 
Mountains, June, -July, 1901 (H. M. Hall, no. 2325) ; rocky ridges 
and peaks, 2700 meters (8800 ft.) alt. Soda Springs, Sierra 
Nevada, 1881 (M. E. Jones, no. 283). Bear Valley, no date 
(Dr. H. N. Bolander) . Long Meadow, Tulare County, July 7^14, 
1888 (Dr. Ed. Palmer, no. 232). '4n dry, sandy Soil near 

Ostranda’s. * * * Quite common. Yosemite Trail, 8000 

ft.,” 1866 (Bolander, no. 5920). 

The type is in the U. S. National Herbarium, and co-type in 
the Herbarium of the University of California. 

This variety is at once distinguished from the species by the 
awn being pilose throughout, while in the species it is pilose 
below, but only scabrous above the second geniculation. No, 
5038 Bolander is the first specimen cited in the original descrip- 
tion of Stipa oecidentalis, but the description calls for a plant 
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with awn scabrous above, which specification is supplied by the 
second specimen cited, no. 1296 S. Watson^ Pah Ute Mountains, 
Nevada, June, 1868, and which under these circumstances we 
consider to be the type of the species. For a discussion of 
Stipa occidentalis Thurb., see Piper, U. S. Dept. Af^r* Div. 
Agros. Cir. xxvii. 10 (1900). 

Sheep-men say this grass is much liked by sheep, and that 
they fatten more on this than any other.” ( Bolander^s field notes, 
1866.) 

Stipa Parishii Vas,, Bot. Gaz. viii 32 (1882). Parish’s Feather- 
grass. 

This grass was found among the ro(iks at Kenworthy, and 
also at 70(X) ft. alt. on Tahquitz Ridge. (No. 2309.) 

Stipa Vaseyi Scrihn., U. S. Dept. Agr. Agros. Bull. xi. 46 
( 1 898 ) . Sleepy Grass . 

Collected in open places on Chalk Hill at 4800 ft. alt. 
(No. 2078.) 

Trisetum nutksense (Prenl,) Scrilm. cb Merrill, comb. nov. 
Arena nutkmisis Pkesl, Rel. Haenke i. 254 ( 1830) . Trisetum 
cernuum Tuin., Mem. Acad. St. Peters, vi. Sci. Math. 
Phys. et Nat. i. 61 (1831). Arena cemua Kunth, Enum. i. 
306 (1833). 

The type locality is of PresFs Arewfr nutkansis, viz., ^*Hab. 
in siuu Nootka.” His very full description applies exactly to 
Trisetum cernuum Triii., whiidi was i)ublished one year later. 
(Merrill, MS.) 

This grass was collected on StrawbeiTy Creek at 5300 ft. alt. 
(No. 2514.) 

Trisetum subspicatum Beaur, 

This is the only grass which gi’ows on San Jacinto Peak, 
where it was collected by Dr. A. A. Davidson, July 11, 1896. 
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CYPERACE^. 

Carex festiva Dewey, 

Collected at 9000 ft. alt. on the shores of Lake Surprise, and 
also near Fuller’s mill. (Nos. 2250, 2492.) 

For the determination of this and the following specnes of 
Carex the author is indebted to Professor C. F. Wheeler, of the 
Michigan Agricultural College. 

Carex feta Bailey, Bull. Toit. Club xx. 417 (1893). 

This species was collected in Tahquitz Valley, alt. 7000 ft., 
in Strawberi'y Valley, alt. 5300 ft., and at Fuller’s mill, alt. 
5800 ft. At the last mentioned station it forms a small meadow. 
(Nos. 2459, 2561, 2665.) 

Carex Hallii Bailey, Proc. Am. Acad. xxii. 82 (1886). 

This is the dominant plant in the wet Carex meadow of 
Round Valley, 9000 ft. alt., and was also found at Deer Springs, 
the altitude of which is about the same. It is readily eaten hy 
stock, but Poa alpina and Trifolium monanthum, which gi’ow in 
the same meadow, are much preferred. (Nos. 2338, 2483.) 

Carex marcida Boott, 

West end Fullers Ridge, altitude 5200 ft. (No. 2664.) 
Carex Nebraskensis Dewey, 

Collected in Round Valley with the last, from which it is 
readily distinguished in the field by its ashy-gray color. It is 
not so abundant as C, Hallii, being restricted to the half-boggy 
portions of the meadow, but is likewise eaten by stock. (No. 
2484.) 

Carex nudata W, Boott, 

Along Tahquitz Creek at 7000 ft. alt. (No. 2461.) 

Carex Preslii Steud., PI. Cyp. 242 (1885) . 

Collected only on San Jacinto Peak, where it is quite common 
among the summit rocks. (No. 2416.) 

Cyperus aristatus Botth, 

Collected along Strawberry Creek. (No. 2663.) 
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Eleocharis acicularis E, Br, Needle Spike-rush. 

On moist stream banks in Onstatt and Tahquitz Valleys and 
on the shores of Lake Surprise. (Nos. 2232, 2366, 2495.) 

Eleocharis palustris R, Br, Creeping? Spike-rush. 

This gi'ows abundantly in the shallow water of Lake Surprise. 
(No. 2489.) 

Scirpus miorocarpus Pre,sl, 

Around s])ringy places; Strawberry Valley. (No. 2289.) 

JUNCACEA^. 

Juncus bufonius L. Toad Rush. 

Very common in moist soil below the 6()0()-foot contour. 
(No. 2076.) 

Juncus effusus L. Bog Rush. 

In streams near Strawberry Valley. (No. 2390.) 

Juncus macrophyllus CoHlIc, nom. nov. Juncus canal iculat us 
Engelin., Bot. Gaz. vii. 6 (1882), not Liebmann (1850). 

Dr. Engelnianii (considered this si)ecies, w’hen he described it, 
most nearly related to Juncus marginatus Rostk., l)ut its (dosest 
ally is undoubtedly J- longistylis Torr. The red (color of the 
anthers, which was given as a sp(H*ific chara(*ter in the first 
descrij)tion, and which was the basis of the aftinity originally 
assigned it with marginatus, is not (constant, even in the type 
specimen, a portion of wliicdi, through the kindness of Mr. S. B. 
Parish, I examined several years ago. In open flowers of speci- 
mens collected by Dr. H. E. Hasse near Los Angeles, California, 
the anthers are of the pale yellow color usual in the genus, while 
in a mature fruiting specimen (*ollected by him they vary from a 
reddish to a bla(*kish brown. Under su.spicion of being diseased, 
some of these red anthers were examined at my request, in 1893, 
by Mr. D. G. Fairchild, who reported that a Cladosporium was 
present in abundamce and that the reddening of the tissues was 
undoubtedly caused by this saprophytic fungus. 

Juncus macrophyllus may be contrasted with Juncus longistylis 
by the following characters: rootstock 1.5 to 3 mm. in diameter, 
stouter and shorter than in J, longistylis; stem stouter than in 
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that species; basal leaves from one-half the height of the stem to 
fully as high, sometimes reaching a length of 60 cm.; inflores- 
cence 10 to 25 cm. high, or sometimes in depauperate specimens 
less, bearing usually 8 to 30 3 to 12-flowered heads; perianth 
never castaueous, the inner parts longer than the outer; capsule 
about three-fourths as long as the perianth, stramineous, nar- 
rowly oblong, rather abruptly tapering into a short stout beak. 
No mature seeds have been seen. In longistylis the basal leaves 
are rarely half as long as the stem; the inflorescenc.e has fewer 
heads; the perianth parts are commonly of equal length and with 
castaueous lateral stripes; and the capsule is usually dark brown, 
equaling or nearly equaling the perianth, and with a broad 
truncate or retuse apex and slender mucro. 

Juncus marrophifllus has been collected at various points in 
Los Angeles, San Diego, and San Bernardino counties, Califor- 
nia, and in Lower California, by Parish, Hasse, Orcutt, and 
others, and at Hot Springs, Maricopa County, Arizona, by J. W. 
Tourney. 

The above note has been kindlj^ furnished by Mr. Frederick 
V. Coville, of the United States National Herbarium. 

Juncus macrophyllns was collected on the west fork of Snow 
Creek at 5500 ft. alt. and on Strawbeiry Creek at 5300 ft. alt. 
(Nos. 2522, 2536.) 

Juncus Mexicanus Willd, Wire-grass. J. compressus 
of Bot. Calif. 

This is the dominant species of the Wire-gi‘ass meadows of 
altitudes less than 6000 ft. In Thomas and Onstatt valleys it 
forms meadows which cover a total area of over 1600 acTes, and 
supplies feed for thousands of head of cattle. (No. 2031.) 

Juncus oxymeris JEngelm, 

Strawberry Valley, 5400 ft. alt. (No. 837.) 

Juncus phseocephalus paniculatus Engelm, 

Collec^ted at various places on the north and west sides at 
5500-8500 ft. alt. (Nos. 2248, 2543.) 

Luzula comosa Meyer, Juncaides comosumSnEhOOi^, Common 
Wood-rush. 

Along streams in Tahquitz Valley, Bound Valley, and proba- 
bly elsewhere. (Nos. 2460, 2606a.) 
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LILIACEibJ. 

Allium hsematochiton Wain, Wild Onion. 

Along streams of the south side at about 5000 ft. alt. The 
bulbs and stems are often in pairs and the involucre is composed 
of three bracts instead of two as usually described. (No. 2096.) 

Allium Parryi Wats, (f) 

A small onion which probably belongs to this species was 
collected among the rcxtks of Tahquitz Ridge at 6500 ft. alt., but 
in too poor a condition to be definitely determined. (No. 2310.) 

Bloomeria aurea K(dl, (lolden Bloomeria. 

Quite (common in open i)ine forests on the south and west 
sides of the mountain up to an altitude of 6000 ft. (No. 2101.) 

Brodiaea capitata Benih. Hookera capHata Ktze., Rev. Gen. 
PI. 712 (1891). Blue Dicks. 

Occasional througliout the Lower Transition Zone but more 
frequent at lower altitudes. 

Brodiaea minor (Benih,) Wats, Hookera minor Britten, 
Journ. Bot. xxiv. 

Found only in meadows near Strawberry Valley. (No. 2093.) 

CalocliQrtus invenustus Qreene, Pitt. ii. 71 (1890). 

Very common, usually in meadows but also on shaded hills 
throughout the Transition and Canadian zones, reaching an 
altitude of 9400 ft. near Round Valley. This is probably a mere 
variety of G, splendens, since it exhibits all degrees of gradation 
from the robust form with well developed bulblets and umbellate 
inflorescence to the slender-stemmed form described by Purdy,* 
from specimens collected in Stra^vberry Valley, as G, splendens 
var. montanus. In fully opened flowers the sepals are always 
shorter than the i)etals and the color is much paler than in 
flowers of G, splendens, (Nos. 2297, 2475.) 

Calochortus concolor f Baker) Purdy ^ Proc. Calif. Acad. ser. 
3 (bot.) ii. 135 (1901). G, lutens concolor Baker, Garden 
xlviii.103 (t.) (1895). Maldeojo. 

•Proc. Calif. Acad. Her. 3, (bot.) ii. 143 (1901). 



68 


University of California Publications. 


[Botany 


This handsome lily of the Mariposa group, so common in 
the ehai)arral belt bordering on the desert, does not enter the 
pine forests but reaches an altitude of 5300 ft. an Chalk Hill, 
which is surrounded by groves of Yellow Pine. The Indians 
assert that the juice of the bulb is bad for the eyes, hence the 
common name as given above. (No. 2285.) 

Muilla serotina Qreene, Muilla. 

This plant grows in the meadow^s of Thomas Valley, the 
greenish- white blossoms appearing late in May. (No. 1138.) 

Nolina Parryi Wais, 

The Nolina bai*ely enters our limits, being found at Ken- 
worthy in blossom in May and beneath the last pines along the 
edge of the chaparral belt in low^er Tahquitz Valley in fruit in 
the latter part of ?luly. (Nos. 1819, 2423.) 

Lilium Parryi Wain, PaiTy Lily. 

This lily, with its tall, erect stems and conspicuous flowers 
either clear yellow^ or peppered with black, is a great favorite 
with the tourists and cami)ers that annually visit the mountain. 
It was only a few years ago that the showy blossoms were very 
fre(iuently met Avith along all the streams and bogs from nearly 
the lower edge of the Transition Zone up to an altitude of 
9(KK) ft., thus reaching into the lower part of the Canadian 
Zone. While it is now by no means rare, still it is found in 
l)rofusion only on the more remote parts of the mountain. That 
this is' due entirely to the diligence of the bulb hunters is 
difficult to believe, and yet one party took out over 5()()0 bulbs 
in a single season. Perhaps this, in addition to several consecu- 
tive diy summers, is responsible for the rapid depletion in their 
numbers. 

At the lower altitudes the first blossoms appear about June 
20, and by the first of July they may be expected along any of 
the streams. 

The anthers of the Parry Lily appear to be erect and basi- 
fixed at first and later to become versatile. This change is 
brought about as follows: The filament is attached to one side 
and near the middle of the anther, but the latter, instead of 
swinging free, is held to the filament by the two anther cells 
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which, swollen with pollen, press firmly against its upper part, 
holding it as in a vise. As the pollen is shed these (jells (Jollapse 
and the anther is then free to take up a horizontal position on 
the tip of the filament. (Nos. 695, 798, 963, 2451.) 

Smilacina amplexicaulis Nutt. False Solomon's Seal. 

Found only in the upper i)art of Onstatt Valley and near 
Deer Springs. (No. 2572.) 

Veratrum speciosum Rydh., Bull. Torr. Club xxvii. 532 and 
650 (1901). V. Californieum of Hot. (^alif., not of Durand. 
False Hellebore. 

This species Ix^rders the streams of the higher valleys, reacjh- 
ing 9200 ft. alt. in Round Valley, but does not occur on the west 
side. (Nos. 781, 2468.) 

Yucca Whipplei Torr. Ilesperoyacca Whipplei Baker. Yucca. 
Spanish Bayonet. 

The Yucca is found growing on the (jha])arral-covered slopes 
of Chalk Hill and is (*ommon over the foot-hills of the south and 
west sides. 


IRIDACE.H. 

[Iris Hartweoi australis Pariah, Erythea vi. 87 (1898). 

This has been rei)orted from San Jacinto,* but erroneously, 
siiuje no s])ecies of Iris has yet been (collected on the mountain.] 

Sisyrinchium bellum Wats. Blue-eyed-gi’ass. 

Not rare throughout the Transition Zone, gi'owiug along 
streams and in meadows. (Nos. 2247, 2340, 2470.) 


ORCHIDACE/E. 

Coraliorhiza multiflora Nutt. Coral-root. 

Pound only in upper Strawberry Valley and in Talnpiitz 
Valley but to be expected anywhere in the Yellow Pine and Fir 
forests. (Nos. 2345, 2523.) 


Erythea vi. 87 (1898). 
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Epipactis gigantea Dmgl, Stream Orchis. 

This orchis was collected along streams of the south side 
between 4200 and 6000 ft. alt. It is plentiful in Lily Canon. 
(Nos. 668, 2370.) 

Habenaria leucostachys Wain, Sierra Rein-orchis. 

Much more general in its distribution than the last, being 
found along streams on all sides of the mountain and up to 
90(X) ft. alt. (Nos. 729, 961, 2448, 2513.) 

Listera convallarioides Torr. Broad-lipped Tway blade. 

The range of this species was considerably extended by its 
discovery in (iool, shaded canons on the north side of San 
Jacinto Mountain at about 7500 ft. alt. (No. 2534.) 


SALK^ACB^l. 

Populus trichocarpa T. cb 0, Black Cottonwood. 

Seen only along Tahquitz Creek at 6000 ft. alt., where there 
is a small grove. The trees average only 30 ft. in height. 
(No. 2445.) 

Salix cordata Mackenzieana Hook. 

Collected only on Tahquitz Creek in the lower part of the 
pine belt. (No. 2447.) 

Mr. Parish has kindly sent us a specimen of a willow collected 
by himself in the San Bernardino Mts., (no. 1785), which was 
determined by Mr. Bebb as 8. cordata Watsoni Bebb, and which 
is exactly the same as our no. 2447 except that the aments 
are slightly shorter. But both of these seem to be nearer the 
var. Mackenzieana, into which the var. Watsoni should probably 
be merged. The San Jacinto Mt. specimens are 10 ft. high; 
the leaves li-2i in. long, 7-9 lines wide at the middle and 
in outline the same as those figured by Sargent* (not oblong 
and short-acuminate as given for var. Watsoni ) ; pistillate aments 
15 lines long; capsules on stalks 1 line long. 


Silva ix. t. 479 (1896). 
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Salix laevigata Behh, Willow. 

A eominon willow of the south and west sides in the Transi- 
tion Zone and helow^but confined to the water courses. (Nos. 
2278, 2510.) 

Salix lasiolepis Benth, An-oyo Willow. 

Common both along: streams and on hillsides on all parts of 
the mountain up to 9200 ft. alt. The willows are not of much 
service as zone indicators on a(*.coimt of their great vertical 
range. The present species ranges from the Ui)per Sonoran 
Zone to the Canadian. (Nos. 2350, 2511.) 

BETULACE.E. 

Alnus rhombifolia Nutt, White Alder. 

Fringes all the lower streams of the west and south sides, 
reaching an altitude of 6500 ft. in Onstatt and Strawberry 
valleys. (No. 2521.) 


FACACE/E. 

Castanea sempervirens Kell,, Proc. Calif. Acad. i. 75 (1855, 
reprint). Castanopsis rhnjsophylla, of Bot. Calif., in part, 
not of A. De Candolle. Castanopsis sempervirens Dudley, in 
Merriain, N. A. Fauna xvi. 142 (1899). Sierra Chinquapin. 
The Chin(|uapiu is the most important shrub of the chaparral 
formation of the boreal region, but is also found in the Upi)er 
Transition Zone. Its altitudinal range is from 8(KX) ft. to the 
very summit of the mountain (10,805 ft.). (Nos. 724, 2466.) 

Quercus Californica Cooper, Q. Kelloygii Newb. Black Oak. 
Kellogg Oak. 

Very common in the Transition Zone of the south and west 
sides, rare in Tahquitz Valley, not seen on the north side; it is 
thus seen that the Kellogg Oak avoids the desert side of the 
mountain. 

Quercus chrysolepis Liehm, Live Oak. 

This tree is not rare all around the mountain up to 60' IK) ft. 
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alt. At the head of Strawberry Valley it is reduced to a mere 
shrub, and at 70(X) ft. alt. on Tahquitz Ridge occurs a form only 
a few feet high. This dwarf form is not to be confused with 
the var. vaccini folia Engelm.* (Nos. 2524, 2466.) • 

Quercus dumosa Nutt, Scrub Oak. 

Abundant in the chaparral belt, and often found beneath the 
pines at considerable altitudes on the south side. (No. 2644.) 


URTICAOEA^l. 

Urtica holosericea Nntt. Nettle. 

Collected at various places below the 6000-foot (contour. 


LORANTHACE^l. 

Arceuthobium occidentale Engelm. Pine Mistletoe. 

Quite common on Pinus ponderosa and its var. Jeffreyi, on 
P. Goulferi and on P. Lamhertiana. (Nos. 2100, 2566.) 

Phoradendron juniperinum Libocedri Engelm. 

Not rare on Liboeedrus decurrens. (No. 2565.) 

Phoradendron villosum Nutt. Mistletoe. 

Abundant on the two common oaks, — Quercus Californiea 
and Q. chrysolepis. (No. 2531.) 


POLYGONACEiE. 

Chorizanthe fimbriata Nutt. 

Found at 5300 ft. alt. on the west side. (No. 2255.) 

Chorizanthe staticoides Benth. 

Very common in the lower foot-hills and reaching into the 
pine forests on the Johnston Ranch. 

Eriogonum apiculatum Wats,, Proc. Am. Acad. xvii. 379 
(1882). 

♦Of. Merriam, in N. A. Fauna xvi. 142 (1899). 
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Considerable time was spent in tracing the limits of the 
range of this local species, the type locality of which is Straw- 
berry Valley. It was found to be quite plentiful on gravelly 
benches in the open pine forests of the south and west sides from the 
lower edge of the pine belt to 8200 ft. alt., where it was collected 
on Mistake Creek and near Tahquitz Peak. It is most common 
on Fullers Ridge from which it reaches to Snow Creek. It 
occurs only sparingly in Tahquitz Valley but extends down into 
the upper part, of the chapairal belt of the east side, where it is 
more plentiful. A robust form was collected in 1898 by Dr. 
C. A. Purims on Cuyamaca Mt., the only known station outside 
of the San Jacinto Mts. Its zonal position is Transition, rarely 
running over the lower border. (Nos. 849, 2364, 2431, 2564.) 

The specimens vary from a few inches to 2 ft. or more in 
height. The following field notes were taken on no. 2431, from 
the upper part of the chaparral belt of the east side*. Obtuse 
lobes of the involucre equalling the tube, fully equalled by the 
stipe; outer perianth segments merely obtuse and Ion g-apicu late, 
inner segments with a ti*un<*ate tip which is horned from the 
sides and apiculate from the emarginate (tenter; the red anthers 
pendulous when young, not exserted. 

Eriogonum Baileyi Wats. 

Collected on Chalk Hill and near Puller’s mill. (No. 2988.) 

Eriogonum fasciculatum BentU. Wild Buckwheat. 

Very common throughout the Upper Sonoran Zone and occa- 
sionally found beneath the pines. (No. 764.) 

Eriogonum gracile Benth. 

On the south side with the next. (Nos. 860, 2624.) 

Eriogonum molestum Wats,yFroe, Am. Acad, xvii, 379 (1882). 

Common on the south and west sides at 5000-6000 ft. alt. 
In sandy, open places around Strawberry Valley are found large 
Eriogonum beds composed of this species intermixed with E. 
gracile, from which it may be distinguished by its taller, always 
glabrous branches, its leaves which are more obtuse at base, its 
long internodes (an inch or more), and larger involucres and 
flowers. (Nos. 2386, 2624a.) 


BoT.—e. 
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Eriogonum nudum pauciflorum Wats, Naked-stem Eriogonum. 

Common throughout the Transition Zone. Robust, involu- 
cres 3 lines high and many-flowered but always solitary or in 
pairs. (No. 2504.) 

Eriogonum saxatile Wats, 

This is one of the characteristi(i xerophytes that inhabit the 
exposed, gravelly ridges running out from Tahquitz Peak. Not 
found elsewhere. Its long, tough roots and densely tomentose 
leaves and stem eminently fit it for the conditions under which 
it exists. (Nos. 729, 2324.) 

Eriogonum stellatum Benih , 

Well distributed throughout the Transition Zone, blossoming 
in August. 

Eriogonum Wrightii subscaposum Wats, 

Collected at Lake Surprise, Tahquitz Valley, and a few other 
places above 7500 ft. alt. (No. 81G.) 

Eriogonum Wrightii taxifolium (Greene) Parish, Erythea vi. 
87 (1898). E.tnxifoliam Grkkne, Pitt. i. 267 (1889) and ii. 
295 (1892). 

Common throughout the Lower Transition Zone, mostly 
below 7000 ft. alt., flowering in Aug. and Sept. (No. 2608.) 

Oxyria digyna (L) Gamptd. Alpine Sorrel. 

This plant was not known to oc(mr in Southern California 
until it was discovered by Mr. S. L. Wight in Aug., 1897, on 
San Jacinto Peak, where, more than any other species, it indi- 
cates the presence of the Alpine Zone. It gi’ows all along the 
banks of perpetual snow, which lie just below the main peak on 
the north side and therefore at the head of Snow Creek Canon. 
It will be surprising if it is not sometime found on the cold 
north side of Grayback Mt., which lies to the north of San 
Jacinto, and is separated from it b}'^ a deep but narrow pass. 
(Nos. 794, 2415.) 


Oxytbeca caryophylloides Parry. 
Collected at Puller's mill. 
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Oxytheca emarginata Hall, sp. nov. Plate XIV. 

Slender annual, 2~6 in. high, more or less j^landular-pubes- 
c?ent up to the involucres, the leaves and bracts sparsely strigose- 
pubescent, the whole herbage and espeidally the involucres early 
turning red: leaves clustered near base of stem, narrow, oblan- 
eeolate, emargiiiate, 4“8 lines long: bra<*>ts ternate, or the lower 
rarely 4 or 5 in a whorl, ovate, awned, united at base except on 
one side of the stem : peduncles 1-4 lines long; involucres obpyra- 
midal, 3 lines high, shallowly 5-lobed, eacih lobe with a narrow 
white membranous margin and tipped with an awn aline or less in 
length: flowers usually 4, on short i)edicels, slightly exserted, 
externally pubescent on the lower half : segments 6, distinct to 
the base, oblauceolate, fimbriate above into slender divisions, Vi 
lines long: stamens 9: akene triangular, enclosed by the wither- 
ing- persistent perianth . 

Collected on a gravelly ridge near Tahquitz Peak, San 
Jacinto Mts., California, at about 7200 ft. alt., July 2, 1901 
(H. M. Hall, no. 2331.) The tyi)e is in the Herbarium of the 
University of California. 

The organ which immediately engages our attention on exam“ 
ing this si)ecies is the (‘onspi<*uous red involiu're, which is formed 
by the <*oale.scence of the five bracts into a (^on(*av(‘ disk, thus 
simulating the disk produced by the union of the bracks around 
the stem in O, perfoJiaia. That the disk in the ])roposed s])ecies 
does not correspond to that in O. perfoliafa is made clear, how- 
ever, when we consider that in the latter it encloses an inner 
involucre, wdiiidi itself surrounds a number of flowers, while 
within the disk of (). emarginata w^e find nothing but flow'ers, ea(*h 
borne on a short i)edi(*el. Moreover, the disk of 0. perfoUaia is 
made uj) of but 3 united bracts, as against 5 in O. emarginata, and 
the stem in the foianer is continued through the disk, branching 
and flowering above it, while in the latter the disk is terminal. 

The new species is in reality mu(*h nearer to 0. trilohata, 
although the similarity is at first not apparent. In both si)ecies 
the ternate bracts are united at base and surround the stem 
except on the one side; while from the axes of tnese bracts arise 
pedicels several lines long, each of which bears at its end an 
involucre enclosing a number of flowers. In 0. trilobata this 
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ultimate involucre is composed of small, narrow bracts united only 
at the base, while in 0. emarginata they are united into a con- 
spicuous, concave disk. 

Explanation of plate xiv. Oxytheca emarginata,— Fig, 1. Plant; 
natural size. Fig. 2. Perianth, — spread out; enlarged eight diameters. 
Fig. 3. Involucre, front folded down, exposing two open flowers and two 
others with withering corollas; enlarged two diameters. Pig. 4. Pistil; 
enlarged eight diameters. 

Oxytheca trilobata Gray, 

Not rare in di*y soil of the upper part of the (chaparral belt. 
(Nos. 975, 2082.) 

Polygonum aviculare L, Yard Grass. 

An introduced weed in Strawberry Valley. 

Polygonum bistortoldes Pursh. P. Biatoria L., of Bot. Calif. 

etc. 

Abundant in bogs and wet meadows of the Canadian Zone as 
well as of the colder parts of the Transition. (Nos. 726, 2358.) 

Polygonum Douglasii Greene, Bull. Calif. Acad. 1. 125 (1885). 
P, ienue MiCHX., of Bot. Calif. 

Of the same range as the last but in (comparatively dry soil 
and not so common. (No. 2446.) 

Polygonum Watsoni Bmall, Monogr. N. A. Polyg. 138 (1895). 
P, imhrieafmn Nutt., of Bot. Calif. 

Collected along a stream in Tahquitz Valley at 8(KK) ft. alU 
(No. 2354.) 

Pterostegia dryniarioides F. <fc M, 

Chalk Hill, among rocks. (No. 2080.) 

Rumex salicifolius Weinm, Willow-leaved Dock, 

In the Transition Zone, rea(;hing 9000 ft. alt. (Nos. 2474, 
2525.) 


CHENOPODIACB^. 

Chenopodium album L. Pigweed. White Goosefoot. 

Collected at various places below 9000 ft, alt. (Nos. 2178, 
2473.) 
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AMARANTACE^. 

Amarantus albus L. Tumble Weed. 

In cultivated fields of Strawberry Valley, etc. 


NYCTAOINAOEA!}. 

Abronia villosa Wats. Pink Sand-verbena. 

* 

Common beneath the pines in Thomas Valley, whi(^h it enters 
from the desert region. Here the flowers are large for this 
species; tube 7-11 lines long, lobes 2-3 lines long. (No. 1109.) 


PORTULACACE^. 

Calyptrldium monandrum Nuii. 

Beneath chapan^al on the south and west sides, scarcely 
reaching the pine belt. Sepals 2; petals 3, white, nearly 
<)rbi(*ular, apicAilate, equal, one upper and two lateral thus 
leaving an opening on the lower side; stamen 1, the yellow 
anther prominent in the opening between the lateral petals; 
(capsule compressed, much exserted and conspicuous on old 
stems. (Nos. 1133, 2000.) 

Montia Chamissonis (Esch.) Greene, PI. Fr. 180 (1891). 
Glaytonia Chamissonis Esch. 

Plentiful along the stream which flows through the Carex 
meadow of Round Valley, at 9000 ft. alt. This is probably the 
southern limit of its range. (No. 2402.) 

Montia perfoliata f Don.) Howell, Eryth. i. 38 (1893) . Glaytonia 
perfoliata Don. Indian Lettuce. 

Moist places, to 6000 ft. alt. 

Montia spathulata (Dougl.) Howell, 1. c. Glaytonia perfoliata 
spathulata Tore, of Bot. Calif. 

Often with the last but not so common. (No. 2218.) 
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Spraguea umbellata Torr, Pussy-paws. 

Common from the upper part of the Transition Zone to the 
summit. The specimens from the summit approach var. cau- 
dicifera Gray, while those from lower altitudes might pass for 
8, paniculata Kell., since in many cases one or more of the 
cyme-branches are scattered along the stem. (Nos. 714, 2352.) 


C ARYOPHYLL ACEiE . 

Arenaria Douglasii Fenzl. Sandwort. 

Abundant in spring on the south and west sides, below 
5300 ft. alt. (No. 1813.) 

Silene laciniata Gar. Indian Pink. 

Same range as the last, usually beneath chaj)arral. (Nos. 
312, 2019, 2303.) 

Silene Parishii Wats,, Proc. Am. Acad. xvii. 366 (1882); 
Robinson, Syn. FI. i. pt. 1, 218 (1897). 

Common on all the rocky and gravelly ridges above 8000 ft, 
alt. and also found on Santa Rosa Peak. Always limited to the 
Canadian and Hudsonian Zones. (Nos. 312, 313, 791, 2314, 
2549.) 

My field notes on this species, the range of which is restricted 
to the San Jacinto and San Beruardino Mts., read as follows: 
Viscid pubescent and strongly scented, calyx greeuLsh yellow; 
corolla yellow, pubescent, petals attenuate at base, deeply 2-cleft, 
the lobes variously laciniate, toothed or fimbriate and therefore 
appearing to be many-cleft, face of each of the two primary 
lobes with an erose scale at base, petal with long lateral teeth 
opposite the scales; styles 3. 

Silene verecunda Wats, 

Everywhere beneath pines in open forests at 5000-9000 ft. 
alt. (Nos. 2383, 2550, 2591.) 

In Round Valley, near the upper limit of its range, was 
found growing with the ordinary form another with deep purple 
petals and anthers, the latter being so dark that they were 
plainly noticeable to one riding by on horseback. In this form 
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each petal usually bears a pair of short, lacerate scales and has 
margins either entire or toothed, but some petals are destitute of 
appendages and entire except for the bifid tip. (No. 2590.) 

Stellaria crispa C, <fe S, 

Collected only in a meadow of Round Valley at 9000 ft. alt., 
in the Canadian Zone. Not before known from south of the 
Sierras of Fresno Co. (No. 2481.) 


RANUNCULACE.^. 

Aquilegia truncata F, cfc M. Columbine. 

Typical specimens of this species are common along streams 
on all sides of the mountain up to 88(K) ft. alt. They attain a 
height of 3“4 ft.; leaves averaging 10 in. long, beyond the 
petiole, whi(*h measures 16 in. more, the ultimate segments 2J 
in. long. (No. 2874.) Just north of the main peak, growing 
along banks of perpetual snow, oc^curs an alpine form quite 
ditfereut in general appearan(*e. It is only 12 in. high from a 
strong woody root; leaves under 2\ in. in length, on petioles 
over twice as long, the ultimate segments 7 lines long; flowers 
somewhat smaller than those of the ordinary form, but much 
larger in proportion to the size of the plant. (No. 2417.) 

Clematis ligusticifolia Xuff. Virgin^s Bower. 

Near water-courses, Strawberry Valley. (No. 2528.) 

Delphinium decorum patens (Benth,) Gray. Larkspur. 

Beneath pines of the south side, at higher altitudes than the 
next. (No. 1804.) 

Delphinium Parry i Gray. 

Common in the foot-hills and as far up as Chalk Hill. (No. 
2287.) 

Ranunculus alismaefolius alismellus Gray, Buttercup. 

Found only in the wet meadows of Round Valley at 9000 ft. 
alt. This station is in the Canadian Zone. The first collection 
of this species made in Southern California was by Dr. Hasse,* 
who obtained it in Tahquitz Valley. (No. 2405.) 


•Acc. to Parish, Zoe iv. 161 (1893). 
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Ranunculus Californicus latilobus Cray. R. Ludovicianus 
Greene, Bull. Calif. Acad. ii. 58 (1886) and FI. Fr. 300 
(1892). 

In meadows on the Johnston Ranch at 4800 ft. alt. 

Ranunculus Cymbalaria Pursh. 

Along borders of a pond at 4500 ft. alt. in the Thomas 
Valley. (No. 2169.) 

Ranunculus Eschscholtzii Schlecht. 

This alpine species is plentiful along snow banks on the 
north side of the main peak, where it grows with Oxyria digyna. 
(Nos. 790, 2414.) 

Thalictrum Fendleri platycarpum Trelease^ Proc. Bost. Soc. 
Nat. Hist, xxiii. 304 (1886). 

Not rare at 6000-9000 ft. alt., in the neighborhood of 
streams. Leaves glabrous, as seen under the hand lens, but 
under the compound microscope the lower surface is seen to be 
roughened by the convexity of the epidennal cells as described 
by Coville.* Inflorescence, with the exception of the sepals and 
bracts, glabrous. (No. 2497.) 

Thalictrum polycarpum Wats, Meadow Rue. 

Found in Strawberry Valley at the lower limits of the last. 
More common in the canons of the foot-hills. (No. 644.) 


LAURACE^. 

Umbellularia Californica (JET. cfcA.) Nutt. California Laurel. 
Bay Tree. 

The California Laurel, which assumes the dimensions of a 
faii*-sized tree in northern California, grows to a height of only 
about 15 ft. on San Jacinto Mt., which is probably near its 
southern limit, and where it is confined to the canons of the 
west side below 5000 ft. alt. It is not rare there and belongs to 
the Upper Sonoran Zone. 

♦Contr. U. S. Nat. Herb. iv. 65 (1893). 



voL.ll Halh — Botanical Survey of San Jacinto Mountain. 81 


PAPAVERACE^J. 

Argemone platyceras Unk cfe Otto. Prickly Poppy. 

Extending into the pine belt near Kenworthy, but normally 
confined to the Upper Sonoran Zone. 

Dendromecon rigidum Benth. Tree Poppy. 

Patches of this elegant shrub are frequently found in the 
chaparral belt of the west side and on Chalk Hill. It belongs 
to the Upper Sonoran Zone. 

Dicentra chrysantha H. & A. Dutchman’s Breeches. 

Same range as the last and equally common. (No. 2630.) 

Eschscholtzia Californica Cham. ''California Poppy.” Copa 
de Oro. 

Very typical, perennial specimens of this species were col- 
lected on Chalk Hill and also on the north-west side, near the 
lower limit of the pines. (No. 2063.) 

Platystemon Californicus Benth. Cream-cups. 

This oc(nisionally enters the lower part of the pine belt on the 
south and west sides. (Nos. 1144, 2189.) 


CRUCIFER.^. 

Arabis arcuata Gray. 

Gathered only on the south side where it is occasionally seen 
below the 8000-foot contour. (Nos. 2981, 2221.) 

Arabis perfoliata Lam. A.glahra (L.) Bernh. Tower Mustard. 
Strawberry Valley. (No. 654.) 

Arabis perennans Wats. 

On ridges near Tahquitz Peak, above 8000 ft. alt. (No. 2316, 
2425.) 

Arabis repanda Wats. 

Lower part of Tahquitz Valley. (No. 2449.) 

Brassica nigra (X.) Koch. Black Mustard. 

Introduced in Strawberry Valley. (No. 2282.) 
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Capella Bursa-pastoris Moench. Shepherd^s Purse. 

Common in Strawberry Valley. 

Caulanthus amplexicaulis Wats. 

Oiistatt Valley and Chino Creek, at 6500"7f>00 ft. alt. (Nos. 
2660, 2661.) 

Draba corrugata Wats. 

This rare plant was found to be plentiful around the summit 
of San Jacinto Mt., where it grows among the rocks in loose, 
gravelly soil kept moist by lingering snowdrifts. It ranges along 
the west side of the mountain as far as Deer Springs, 9500 ft. 
alt., and was collected in a canon ^ust below Round Valley, of 
the east side, at 8800 ft. alt. 

Considerable variation is exhibited in the vegetative characters. 
The scape-like peduncles sometimes arise from a rosette of leaves 
each of which measures only 3 or 4 lines long; in other speci- 
mens gi'owing in the same locality, but probably in more 
sheltered positions, the leafy, branching stems are several inches 
high and the leaves Ij in, long, Jn technical (diaracters our 
specimens agree well with the co-types of I), corrugata with 
which they were compared. (Nos. 703, 2413, 2499.) 

Erysimum asperum DC. Wall Flower. 

Common from the lower edge of the pines to 9500 ft. alt. 
(Nos. 2339, 2479.) 

Lepidium medium Oreene, Erythea iii. 36 (1895). L. inter- 
medium Gray, of Bot. Calif., not A. Rich. Pepper-grass. 
Rare on the south side and found only below 55(X) ft. alt. 

Nasturtium officinale R. Br. Water-cress. 

Naturalized in stagnant water, Strawberry’ Valley. 

Sisymbrium canescens Nutt. 8. pinnatum (Walt.) Greene, 
Bull. Calif. Acad. ii. 390 (1887), not Barn. Tansy Mustard. 
Common in Strawberry Valley, Round Valley, etc. (No. 
2623.) 

The Santa Rosa Indians- mix the seed of this plant with their 
corn meal to give it a more agreeable flavor. 
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Streptanthus campestris Wats, 

Occasional in the open forests at 5500-6000 ft. alt. (No. 
2243.) 

Thysanocarpus curvipes Hook, Fringe-pod. 

Beneath the pines of the south side this plant was found to 
occui’ at a few places, the highest of which was in Onstatt Valley 
at 6500 ft. alt. (Nos. 2027, 2217.) 


CRASHULACEJh:. 

Cotyledons laxa B, & H. 

Occasional on open or ro<*ky slopes in the vicjinity of Straw- 
berry Valley. (No. 2526.) 

Sedum obtusatum Gray, Stone-crop. 

Collected only on the walls of the rocky (taiion through which 
Strawberry Creek dashes at 5000 ft. alt. This is along the lower 
limits of the Transition Zone. (No. 734.) 


SAXIFRAGACE.1^. 

Heuchera rubescens Torr, Alum Root. 

This occurs plentifully with the last; also near the lower end 
of Hemet Lake (acc. to Mrs. F. C. R. Price), on Tahquitz Peak, 
and is abundant among the rocks around San Jacinto Peak. Its 
range is therefon* from the Lower Transition to the Hudsonian 
Zone. (Nos. 702, 2412.) 

Philadelphus serpyllifolius Gray, PI. Wright, i. 77 (1852) 
and ii. 64 (1852) . 

Very common among rocks in the Upper Transition from 
Lake Surprise to the head of Round Valley. It is most 
plentiful on ridges overlooking the Colorado Desert at 8000-9000 
ft, alt., where the low bushes, covered with a piofusion of white 
flowers, are very conspicuous on the rocky walls in August and 
September. (Nos. 800, 2500). 

This plant, the type locality of which is New Mexican, was 
collected on San Jacinto Mt. in 1892 by Mr. F. P. Hosp, and has 
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not yet been found elsewhere in California.* The San Jacinto 
specimens do not differ from those of the type collection, so far 
as can be made out from Dr. Gray’s description, which is here 
supplemented by the following notes based on our no. 2500: 
Shrubby, 1-3 ft. high; leaves not fascicled but somewhat 
crowded on the short rigid branchlets, 4-5 or rarely 7 lines long, 
sparsely pubescent above, densely silky-pubescent beneath; 
flowers clear white, fragrant, i in. aciross; calyx-lobes silky- 
pubescent externally and on the upper third of the inner surface. 

Ribes atnictum Oreene, Pitt. i. 69 (1887) . B. Menziesii Pursh., 
of Bot. Calif., in part. Gooseberry. 

In the Lower Transition Zone. Not common and not found 
on the east side. (No. 2259.) 

Ribes cereum Dotigl. 

A common shrub from the 8(K)0-foot contour to the summit. 
(Nos. 2353, 2411.) 

Ribes lacustre molle Gray. R. wuhigenum McClatchie, Eryth. 
ii. 79 (1894). 

Common on the summit and also collected at 9200 ft. alt. in 
Round Valley. Evidently confined to the Hudsonian Zone. 
(No. 2410.) 

Ribes Nevadense Kell., Proc. Calif. Acad. i. 65 (1873, re- 
print). R. sanguineum variegaUm Wats., in part. 

Frequent in moist soil throughout the Lower Transition Zone. 
(Nos. 2260, 2423.) 

Tellima affinis ( Gray) Boland. Lithophragma affinis Gray. 
Star of Bethlehem. 

This is a species of the foot-hills, but reaches the pine belt on 
the south and west sides. (No. 2187,) 


• This species has been reported from San Pedro Martir, Lower California, by 
Mr. T. S. Brandegee, Zoe iv. 205 (1893). 
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ROSACEA. 

Adenostoma fasciculatum H, d; A, Chamisal. 

This, the principal shrub of the chaparral belt, sometimes 
reaches an altitude of 7500 ft. on exposed south slopes. It is 
present, surrounded l)y Transition elements, on all the ” Sonoran 
islands,” described on page 37. 

Adenostoma sparsifolium Torr, Bastard Cedar. Yerba del 
Pasmo. 

Abundant on Chalk Hill and elsewhere in the Upper Sonoran 
Zone on the south and east sides. (Nos. 776, 2638.) 

Amelanchier alnifolia Nufi. Service Berry. 

Strawd >ei*rv ValJ ey ; T ahquitz V al ley ; near Ken worthy . ( No . 

2422.) 

Cercocarpus betulaefolius Hook, C. pnrvifolim glaher Wats. 
Mountain Mahogany. 

t'Ommon in the foot-hills, and occasionally found beneath 
pines, but only on the south and w^est sides. 

Cercocarpus ledifolius Nutt. 

This is a shrub of higher altitudes, being common on ridges 
above the 75(K)-foot contour. Near Round Valley it sometimes 
becomes arboreous with trunks 2 ft. in diameter. It is adapted 
to the xerophyti(! (conditions prevailing on these ridges by its 
tough branches and small, leathery leaves. (Nos. 853, 2584.) 

Fragaria Californica C. d S. Wild Strawberry. 

The Strawberry is fre(]uently met with in the lower part of 
the pine belt, but not on the east side. (No. 861.) 

Holodiscus discolor dumosa (Nutt.) Maxim. Spircca duniosa 
Nutt., T. & C., PI. i. 416 (1840) as synonym; Wats., Bot. 
King 80 (1871). S. arucfolia discolor T. & G., FI. i. 416 
( 1 840 ) . D w’arf Meadow^ Sweet . 

Oe(casi(mal along ridges at 7500“10,800 ft. alt., from Tahijuitz 
Peak and Lake Surprise to San Jacinto Peak, w^here it was found 
growing among the summit ro(*ks. 

The specimens on the summit (no. 796) are less than 2 ft. 
high with leaves mostly under 4 lines in length, while the nearly 
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simple racemes are only an incli or two long. At lower altitudes 
and in better soil (no. 2465) it becomes more robust with larger 
leaves, but the inflorescence is scarcely different from that of 
specimens from the highest altitudes. 

Potentilla acuminata Hall, sp. nov. 

Perennial from a stout somewhat woody root: stems several, 
slender, glandular pubescent, 4 in. or less high, not scapose: 
leaves sparsely pubescent on both sides, the petioles glandular, 
pinnate with one or two pairs of sessile or short-petiolate h^aflets, 
or all but the terminal sometimes suppressed; stipules lanceolate, 
acute, entire; leaflets orbicular to cuneifonn-obovate, 2-6 lines 
wide, conspicuously toothed: flowers few^; pedicels slender, 5 
lines or less long: hypanthium hemispherical, 1 line wdde; 
bractlets linear-lau(*eolate, acute, half as long as the narrowdv 
ovate acuiminate sepals: petals yellow, narrowdy ovate, acuminate, 
equalling the sei)als: stamens more than 20, (dosely inserted 
about the pistils: akenes 10 or more, slightly incurved at a])ex, 
the somewhat longer style attached just below the tij). 

(Irowdng from the crac’ks of rocks along (liino (heek, a 
short distance below Kound Valley, San Jacdnto Mt., California, 
at about 8000 ft. alt., Aug, 2, 1901 (H. M. Hall, no. 2605). 
The type is in the Herbarium of the University of (^ilifornia. 

Nearest to P. Qrayi Wats., from which it diffei-s in being not 
at all scapose, in the ])ubescem^e, and in the sha])e and arrange- 
ment of the leaflets, as w'cll as in the smaller flowvrs, narrf>wer 
bractlets, etc. It is distinguished from P. brcvifolht by its leafy 
stem, the longer petioles, the altogether different leaflets, and the 
much smaller flowers. The cut of the leaflets and the general 
appearance of this specues suggest a reduced form of some member 
of the glandulosa group (Drymocallis Tourr.), but in tecdinical 
characters it is abundantly distinct, having uarrow% acuminate 
petals and slender styles, each of which is attached to a point 
near the apex of its akene. 

Potentilla callida Hall, sp. nov. 

Root thick, somewhat woody: stems several, slender, erect or 
ascending, 2 in. or less high, villous throughout with long hairs 
and also bearing some short glandular hairs above: stipules 
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ovate, the free portion i line long, entire or toothed; leaves 
villous, pinnate; the lower 6~10 lines long, with about 7 pairs of 
crowded leaflets;^ the upper much shorter, bract-like, with 1-5 
pairs of leaflets; leaflets 1 line long, divided to the base into 2 or 
•3 oval segments: flowers sometimes solitary on the ends of the 
stems but usually 3 to 6 in a simple racieme; i)edicel8 slender, 
2~5 lines long: hypanthium saaeer-shai)ed, lines wide; 

bractlets narrow; sepals twice as long, naiTowly ovate, acute: 
petals white, oblong, obtuse or acutish, narrowed at base but not 
clawed, a little longer than the calyx (about li lines long) : 
stamens about 20; filaments filiform: pistils several; style 
laterally attached, slightly longer than the glabrous akene. 

Urowing from the cracks of ro(*ks, Tahquitz Peak, San Jacinto 
Mt., California, at 8000 ft. alt., Aug. 5, 1901 (H. M. Hall, no. 
2611). The type is in the Herbarium of the University of Cali- 
fornia. 

Nearest to P. Kingii Greene, from whi(Ji it is most readily 
distinguished by its small size, by the villous and glandular 
pubescence, and by the narrow petals. 

Specimens have been distributed under the name of Ilorkelia 
callida Hall, but on more carefully considering the validity of the 
genus Ilorkelia we have (*ome to the (*oii(*lusion that it cannot be 
satisfactorily separated from Potentilla and have therefore des- 
cribed our plant under the latter genus. ^ 

Potentilla Cleveland! Greene, Pitt. i. 102 (1887). Horkelia 
Clevelandii Rydb., Bull. Torr. Club xxv. 54 (1889) and 
Monogr. N. A. Pot. 120 (1898). 

Rather common throughout the Lower Transition Zone; 
usually in meadows. (Nos. 648, 2291.) 

Potentilla glandulosa Nevadensis Wats. DnjmoealUs glandulosa 
monticola Ryob,, 1. c. 199. 

Collected in the Lower Transition Zone on all sides of the 
mountain but the east. (Nos. 2039, 2204, 2546.) 

Potentilla gracilis Dougl. P. Blasrhkeana Turcz. 

Found only in moist soil near Strawberry Valley. (No. 2296. ) 
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Potentilla gracilis fastigiata (NuttJ Wats, P, fastigiata Nutt. 

This variety grows sparingly in the meadows of Thomas 
Valley, at 4500 ft. alt. (No. 2184.) 

Potentilla gracilis rigida Wats. P. Nuttallii Lehm. 

Collected in Tahquitz Valley, altitude 8000 ft. (No. 2356.) 

Potentilla lactea Greene, Pitt. iii. 20 (1896). P. glandulosa 
lactea Greene, fI. Fr. 65 (1891). 

Plentiful in some of the meadows of Tahquitz Valley at about 
8000 ft. alt. (no. 2355, verified by Professor Greene). Also 
(iommon at 9200 ft. alt. in Round Valley, where an examination 
of living specimens showed that the bractlets were sometimes 
entire and acute but usually toothed or even divided, the stamens 
22“24, and the bractlets, sepals, and petals often 6 each in 
number. (No. 2400.) 

Prunus demissa Walp, Western Choke-cherry. 

In the Lower Transition on Fullers Ridge and in Onstatt 
Valley. 

Prunus emarginata Walp, Gerasns Calif ornica Greene, FI. 
Fr. 50 (1891). Red Cherry. 

More plentiful than the last and extending nearly throughout 
the Transition Zone, forming dense thickets in parts of Tahquitz 
Valley. In pubescence this form approaches the variety mollis 
of Brewer.* The shrubs vary in height from 6 to 12 ft. 

Rosa Californica G. & 8. Wild Rose. 

Along streams of the south and west sides below 6000 ft. alt. 

Rubus parvifldrus Nutt. B. Nutkanus Mo^^. Thimble-berry. 

Common near water-courses throughout the Lower Transition 
and occasional in the Upper Transition, reaching an altitude of 
9000 ft. in Round Valley. (Nos. 318, 782.) 

LEGUMINOSAfl. 

Amorpha Californica Nutt. A. hispidula Greene, FI. Fr. 14 
(1891). 

This occurs as a low shrub in the lower part of Tahquitz 
Valley, and in Onstatt Valley. (No. 2454.) 


*Cf. Parish, Zoe iv. 342 (1854). 
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Astragalus Antiselli Oray, 

Common around Kenworthy, in the lower edge of the pine 
belt. (Nos. 545, 2164.) 

Astragalus Parishii Gray, Loco- weed. 

Common in open pine forests of the south side below the 
6()0()-foot contour, from whi(4i it extends down through the 
Sonoran Zone to the desert. 

The pubes<^ence of this species is very variable. At 6700 ft. 
alt. in the San Antonio Mts. it is early glabrate (no. 1248); at 
50(K>~55(K) ft. alt. on the San Jacinto Mts. it remains grayish 
luibescent even during the fruiting period (nos. 971, 1117, 2229); 
while in the lower valleys opening toward the Colorado Desert 
the leaves utv (*lothed with a dense pubescen(*e, which gives them 
a sihery sheen and which persists at least during the fruiting 
season, — i)erhaps j permanently (no. 1158). 

Lathyrus laetiflorus Greene , Er^Jhea i. 105 (1898) (f ) 

A white- flowered Lathyrus, [probably of this species, is common 
on hillsides in the ujpper part <pf the chaparral belt and in the 
lower [part of the [pine belt <pf the south and east sides. It differs 
from the type in being s<*arcely at all shnibby, in the less 
elongated [peduin'les, and in the bnpader leaflets. The last 
character is, hipwever, extremely variable, narnpwly lanc.e^plate, 
acute leaflets and brcpadly elli[pti(*al, obtuse ones occurring on the 
same [plant. In the chajparral the [plants climb to a height of 
several feet, — in the (P[pen forests they are prostrate. (No. 2308.) 

Lathyrus violaceus Greene, 1. c. 

The bright, reddish- pur[ple fl<pwcrs of this s[)ecies are fre- 
quently seen ad<prning tin' more somber foot-hill shrubs over 
which it clambers. It reacdies (Pur limits in Onstatt Valley but 
is not found among the pines. Our specimens agree well with 
the ty[)e, with which they were c(pni[pared, except that the sti[pules 
are nearly entire and the raceme rather loose. (No. 2222.) 

Lotus Americanus Bisch,, H<prt. Heidelb. (1839). Hosarkia 

Furshiana Benth. Spanish CUpver. 

Common below the 6000-foot contour. (No. 2387.) 


Hot.— 7. 
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As shown by Prof. Greene* the American genus Hosackia, of 
Douglas, is not well separated from the Old World genus Lotus, of 
Tournefort. In this list, therefore, the species are treated under 
the latter name, that being the older of the two. 

Lotus crassifolius {Benth,) Oreene, Pitt. ii. 147 (1890). 
Hosackia crassifolia Benth. 

Common along streams throughout the Lower Transition 
Zone. (Nos. 826, 967.) 

Lotus glaber ( Vogel) Greene, I. c. 148. Syrmatium glahrum 
Vogel. Hosackia glabra Torr. Deer- weed. 

Abundant in the chaparral belt, reaching the base of Chalk 
Hill, and therefore confined to the Sonoran Zone. 

Lotus leucophaeus Greene, 1. c. 145. Hosackia grandi flora (?) 
an thylloi des Gray . 

Also of the chaparral belt but somewhat rare and extending 
well into the i)ine ])elt of the south and west sides, even to 6()()0 
ft. alt. (Nos. 317, 557, 937, 2020.) 

Lotus Nevadensis fWatsJ Greene, 1. c. 149. Hosackia decmn- 
hens ( fj Nevadensis Wats. 

Well distributed from the lower edge of the i)ine belt to 90(M) 
ft. alt. Most common in open forests where the si)ecimens are 
provided with long internodes and broad leaflets. When grow- 
ing in exposed places or at high altitudes the iiiternodes are much 
shorter and the leaflets not one-fourth as large. (Nos. 2337, 
2379, 2491.) 

Lotus oblongifolius (Benth.) Greene, 1. c. 146. Hosackia oblong- 
ifolia Benth. 

Of the same range as the last but not found above 8200 ft. 
alt., and confined to the vicinity of streams or wet meadows. 
(Nos. 2380, 2573.) 

Lotus strigosus {Nutt.) Greene, 1. c. 141. Hosaekia strigosa 
Nutt. 

Common on the lower slopes of the south and west sides, 
occasionally extending into the pine belt. (Nos. 2380, 2573.) 


Pitt. ii. 133 (1890). 
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Lupinus albifrons Benth. Lupine. 

Frequent beneath pines and on open slopes on all sides of the 
mountain, sometimes reaching an altitude of 8000 ft. (No. 2213. ) 

Lupinus concinnus Aqardh. 

Occasional in dry woods of the lower i)art of the pine belt. 
Not seen on the north side. (Nos. 1128, 2067.) 

Lupinus cytisoides Agardh. L. rivularis Douol., of Bot. Calif. 

Throughout the Transition Zone; rare in the lower half, 
forminglarge patches in the bogs of the upper half. (No. 2554.) 

Lupinus formosus Greene, FI. Fr. 42 (1891). 

Very (common in dry, open forests from the lower edge of the 
l)ine belt to 9400 ft. alt. At the higher altitudes the pubescence 
is more ai)pressed, the leatlets narrower and more elongated, the 
peduncles shorter and the looser racemes cfunposed of larger 
flowers in indistinct verticels. (Nos. 672, 2167, 2214, 2498, 
2551 . ) 

Lupinus micranthus Dough 

Abundant beneath pines on the ^lohnston Ranch below 45(K) 
ft. alt. (No. 2026.) 

Trifolium microcephalum Pursh, 

Occasional in meadows below the 900()-foot contour. (No. 
650.) 

Trifolium monanthum Gray. 

Common along streams and around the ]>orders of nearly all 
the meadows from 5(K)0 to 10,000 ft. alt. (Nos. 710, 1812, 22(X), 
2463, 2552.) 

On San Jacinto Mt. this species varies somewhat from the 
form usually (collected in the Sierras. The plants are always 
perennial and glabrous throughout, but the leaflets vary from 
obovate and obtuse to narrowly lanceolate and acute, a wide 
degree of variation often o(*(nirring in leaflets of a single plant. 
The flow’er is very except for the large size of the corolla 

which has a length of 6-8 lines; the banner is broad and obtuse, 
much exceeding the keel and slightly longer than the narrow 
wings. The corolla often fades to a uniform brown color, but in 
fresh specimens it is clear white with the black tip of the short 
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keel showing as a eonspieuous blotch in the center. Pod obtuse, 
3- seeded. 

Trifolium obtusiflorum Hook, 

Strawberry Valley, Shingle Valley, both below r>5(X) ft. alt. 
(No. 2070.) 

Trifolium Rusbyi Greene, Brythea i. 5 (1893). 

Colle(^ted only in the meadows of Tahquitz Valley at 8000 ft. 
alt., in the Upper Ti’ansition Zone. These specimens have the 
small, narrow leaflets of var. atrornhens (xreeiie.* The flowers 
are on very short pedi(*els and the color is intermediate between 
that of tlie type and that of the variety. (No. 2365.) 

Trifolium tridentatum Lindl. 

Beneath i)ines of the south sule at 4500 ft. alt. (No. 2029.) 
Trifolium variegatum Nutt. 

This s])ecies, the stems of which vary from a few inches in 
length when growing in dry soil to two feet or more when near 
streams, was found on the south and west sides up to an altitude 
of 8500 ft. (Nos. 2035, 2273.) 

Trifolium WormskjQldii Lehm, T. involucratum Willd., (»f 
Bot. Calif. 

Found only in meadows below 4500 ft. alt. 

Vicia Americana truncata (Nutt,) Brewer. Vetch. 

In the lower i)art of the pine belt of the south side. (No. 
2298. ) 


GERANIACE.‘B. 

Erodium cicutarium (L,) UHer, Filaree. 

Commonly introduced on raindies at the lower altitudes. 

Geranium Fremontii Torr. 

(\)llected at several places in Tahquitz Valley with the next. 
(No. 722.1.) 

Geranium Richardsonii F, & T, Wild (leraniuni. 

Quite common in wet meadows, etc., in the Ui)i)er Transition 
Also collected in Strawberry Valley. (Nos. 722, 2336.) 


♦Erythca iv. (»6 (1890). 
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LINACEJi. 

Linum Lewisii Pursh. Blue Flax. 

Not rare over the south and west sides, flowering in May. 
Evidently confined to the Lower Transition Zone. (Nos. 554, 
1811.) 

EUPHORBIACEA^. 

Euphorbia hirtula Engelm. 

Collected in dry, sandy soil; Strawberry alley. (No. 966.) 
Euphorbia Palmeri Engelm. 

Common throughout the Transition Zone, but less frequent 
in the upper ])ortion of its range. (Nos. 970, 1116, 2520.) 

Euphorbia serpyllifolia Pern. Rattlesnake Weed. 

Plentiful in the lower i)art of the ])ine belt and below. (Nos 
2183, 2532.) 

ANACARDIACE.E. 

Rhus trilobata Xutt. Squaw Bush. 

Quite rare in the rpi>er Sonoran. Collected on Chalk Hill 
and on Thomas Mt. 


CELASTRACE.1^:. 

Euonymus Parishii Trelease, Trans. St. Louis Acad. v. 354 
(1899) and Syn. PI. i pt. 1, 397 (1897). Spindle Tree. 
Burning Bush. 

Found only at an altitude of about 6000 ft. in a canon opening 
into Strawberry Valley from the east, this ]>robably being the 
type locality. The shrubs were few in numV)er, 8-10 ft. high, 
and with long, slender branches. (No. 2299.) 


ACERACE.4^:. 

Acer glabrum Torr. Sierra Maple. 

Only one specimen of this was found and that in a canon of 
the east side below Round Valley at an estimated altitude of 
7500-8000 ft. There is probably more of it in the same or 
neighboring canons below our limits. (No. 2602.) 
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RHAMNACEiE. 

Ceanothus cordulatus Kell, Buck-brush. 

This is an important shrub of the (jhaparral formation of the 
higher altitudes. It is occasionally found as low as 5000 ft., but 
is more characteristic of the Upper Transition Zone and barely 
enters the Canadian at 9300 ft. alt. On the higher ridges, which 
receive a large amount of snow in winter, the specimens often 
become exceedingly depressed and twiggy. Bushes from a single 
root will sometimes spread out over an area 15 ft. in diameter, 
meanwhile rising only a couple of feet from the ground. In 
these cases the small twigs are so numerous that the whole sur- 
face is smoothed over with the small, gray leaves, giving to the 
whole the a])i)earance of an immense sofa pillow. (No. 721.) 

Ceanothus cuneatus Nuti. Nuttairs Ceanothus. 

Enters the lower part of the pine belt on the Johnston 
Ranch, etc. 

Ceanothus divaricatus Nuit, Mountain Lilac. 

This is a foot-hill species, but is found in the lower part of 
the pine belt on the south and west sides. On hill-tops near its 
upi)er limit it becomes low and scrubby, taking on the habit of 
normal G, cordulatus. All the flowers seen were blue. (No. 
2223.) 

Ceanothus integerrimus H, A: A, Deer Brush. 

Of higher range than the last, beginning with the pines and 
running through, the Lower Transition Zone. (No. 775.) 

Ceanothus perplexans Trelease, Syn. FI. i. pt. 1, 417 (1897). 

This Sonoran species is very common around the south-east 
base of the mountain and was found beneath the pines at a few 
places in Thomas Valley. 

Rhamnus Californica tomentalla B. & W, Coffee Berry. 

Found only on the south and west sides, where it rarely 
ascends to 80()0 ft. alt. (No. 2261.) 

Rhamnus crocea ilicifolia (KelLJ Oreene, FI. Fr. 79 (1891). 

This foot-hill shrub was found extending into the pine forests 
of the south side. It was quite rare, however, and did not get 
above the GOOO-foot contour. 
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MALVACE^. 

Sidalcea malvaeflora Gray, Wild Hollyhock. 

Collected only in Strawberry Valley, where it is plentiful in 
meadows. (Nos. 315, 739.) 

Sphacralcea ambigua Gray, 

Common at lower altitudes on the south and east sides under 
the influence of desert conditions, but ranging up to 4500 
ft. alt. in Thomas Valley. Usually 2-3 ft. high, the flowers with 
brick-red petals only a half-in(di long and calyx 4 lines or less 
long. (Nos. 751, 2148.) 

GUTTIFER^E. 

Hypericum anagalloides G, <fc. S, False Pimpernel. 

In moist soil almost throughout the Transition Zone, but not 
common . ( No . 659 . ) 

Hypericum formosum HBK, H, Scouleri Hook. St. John^s 
Wort. 

Couflned to streams of the Lower Transition, where it is fairly 
common. Not found in valleys opening upon the desert. (Nos. 
665, 689, 973.) 


VIOLACE.E. 

Viola blanda Mllhl, White Violet. 

This species was found in nearly all the meadows of the 
Canadian Zone, from whi<*h it rarely follows the creeks down 
into the Ui)per Transition, m an exceptional case even to the 
60(X)-foot contour. (Nos, 2239, 2404.) 

Viola purpurea pinetorum Greene, FI. Fr. 243 (1891). V, 
pinetorum Ckeene, Pitt. ii. 14 (1889) and iii. 42 (1896). 
Rather (*ommon beneath pines of the south side below 6000 
ft. alt. (No. 555.) 


STERCULIACE.E. 

Fremontia Californica Torr Fremontodendron Californicum 
CoviLLE, Contr. U. S. Nat. Herb. iv. 74 (1893). 

Collected at 5000-ft. alt. on Bull Creek, in the Upper Sonoran 
Zone, scarcely within our limits. (No. 958.) 
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LOASACE^J. 

Mentzelia congesta T. Q, 

This species of the desert region was found in Onstatt Valley. 
(No. 2225.) 

Mentzelia dispersa T. it 0. 

Collected only in Strawbeiry Valley, but probably not rare 
on the lower slopes. (Nos. 657, 2272.) 

Mentzelia gracilenta T. it G, 

Plentiful in Strawberry Valley and elsewhere on the south 
and west sides, but not above 6000 ft. alt. (Nos. 647, 1121.) 


DATlSCACEJb]. 

Datisca glomerata fPresl) B, H, Durango Root. 

Below the 6500-foot contour along streams of the south side. 
(Nos. 834, 2381.) 


ONAGRACE.E. 

Boisduvalia densiflora Wats. 

Occasional in meadows etc. of the lower valleys. (No. 2992.) 
Clarkia rhomboidea Jhugl. 

Common in the Lower Transition, flowering in May and 
June. On specimens growing beneath shrubs on north slopes 
the leaves are much wider than on those growing in the open 
forests. (Nos. 651, 2264, 2270.) 

Epilobium adenocaulon (f) perplexans Trelease, Kept. Mo 
Bot. Card. ii. 96, t. 25 (1891). 

Common in moist places throughout the Lower Transition. 
No. 2589 from the Upper Transition of Round Valley is probably 
this variety but is somewhat pubescent below while the i)edi(?els 
and capsules are less pubescent than in the typical form. (Nos. 
2378, 2562, 2640.) 

Epilobium glaberrimum Barbey; TreUase. l, c. 104, t. 38. 

This is the most common Epilobium on the mountain and 
ranges throughout the Lower Transition Zone. (Nos. 2377, 
2563.) 
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Epilobium Oregonense (!) gracillimum Trelense, 1. c. 109, t. 46. 

This variety was collected in Tahqnitz Valley at an altitude 
of 8000 ft. where the flowers, rather conspicu^uis for so small a 
plant, dot the boggy meadows with white in a few places. The 
plants average only 6 in. high but are otherwise quite typical. 
(No. 2857.) 

Epilobium paniculatum Nutt; Trelease, 1. c. 85, t. 8. 

Near Strawberry Valley, in the lower part of the pine belt. 
(Nos. 732, 2627.) 

Epilobium spicatum Lam.; Trelease^ 1 . c. 80, t. 1. Fire-weed. 

• Found only along Tahquitz Creek at 8300 ft. alt. (No. 322.) 

Gayophytum lasiospermum Greette, Pitt. ii. 164 (1891); 
Trelease,Bi^])t. Mo. Hot. Card. v. 109, t. 17 (1894). 

Common in the lower part of the pine belt. (No. 2279.) 

Gayophytum pumilum llV//,v; Treleane, 1. c. 114, t. 22. 

Common in the up])er i)art of the pine belt and up to 9000 ft. 
alt. (No. 2347.) 

Gayophytum ramosissimum T. 0.; Treleaae, 1. c. Ill, t. 20. 

A(‘eordiiig to Dr. Trelease this specjies has been eollecded on 
San Jaeiuto Mt. by Mr. Parish (July, 1881, no. 1023). It is 
l)robably (piite common in the pine belt, as it is in the San 
Bernardino Mts., but we did not distinguish it in the field from 
from G. lasiospermum. 

Godetia quadrivulnera Spach. 

This foot-hill si)eeies is found in the lower part of the pine 
belt. (No. 2262.) 

OEnothera bistorta Xnff. Spharostigma historta Walp. Sun- 
cups. 

Rarely seen; Strawberry Valley, Fuller’s mill, etc. 

CEnothera Californica Wats. Anogra Californica Small, Bull. 
Torr. Club xxiii. 176 (1896). California Evening Primrose. 
In sandy soil, lower part of the pine belt of the south side. 
More frequent at lower altitudes. (No. 771.) 

OEnothera hirteila Greene, FI. Fr. 215 (1891). Splmrostigma 
hirtellum Small, 1. c. 190. 
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Very common on the south and west sides of the mountain 
but not above the 5500-foot contour. It is probably only a 
variety of (K, hisforta Nutt., to which it is more closely related 
than it is to (E, micrantha Hornem., with which it has been con- 
fused by some. (No. 2089.) 

CEnothera Hookeri T. d? O. Onagrn Hookeri Small, 1. c. 171. 
(E. biennis hirsutissima Gray, of Bot. Calif. Common 
Evening Primrose. 

N ear stream s in the vicinity of Strawberry V alley . ( No . 2639 . ) 

OEenothera strigulosa ( JP. d:M. ) T. d' 0. Spheerostigma strigulosa 
F. & M., Ind. Sem. St. Petersb. ii. 50 (1835). 

Rather common in the lower part of the pine belt but much less 
so than in the foot-hills. (No. 2179.) 

Zauschneria Californica ladfolia Hook. California Fuchsia. 

Occasional throughout the Transition Zone, ascending to 9(K)0 
ft. alt. near Lake Surprise. (Nos, 808, 2330, 2503, 2567.) 


UMBELLIFER^:. 

Angelica tomentosa Wats,; C, d- B, Monogr. N. A, Umbell. 
158 (1900.) Angelica. 

Frequent along the lower edge of the pine belt on the south 
and west sides. (Nos. 740, 977, 2557.) 

Eulophus Parishii 0. d R,, Rev. N. A. Umbell. 112 (1888) and 
Monogr. N. A. Umbell. Ill (1900). 

Not rare in meadows of the Canadian and Transition zones 
at 5200-8500 ft. alt. (Nos. 851, 2575.) 

Heracleum lanatum Michx,; C. & B., Monogr. N. A. Umbell. 
248 ( 1900) . Cow Parsnip. 

On the northwest side at the lower edge of the pine belt. 

Hydrocyotyle ranunculoides L.; 0. d B., 1. c. 29. Floating 
Marsh Pennywort. 

Thomas Valley, in quiet water. (2168.) 

Osmorhiza nuda Torr, Washingtonia nuda Heller, Cat. 
N. A. PI. ed. 1, 5 (1898); C. & R., 1. c. 64. Sweet Cicely. 
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Collected only at 9000 ft. alt. in Round Valley. In these 
specimens, which are immature, the peduncles have 3 or 4 rays 
and the pedicels are 6~8 lines long. (No. 2592.) 

Peucedanum Mohavense G, E., Rev. N. A. Umbell. 62 
(1888). Lomatiuni Mohavense C. & R., Monogr. N. A. 
Umbell. 234 (1900). 

Common to the southeast of San Jacdnto Mt., extending 
into the coniferous forest on Thomas Mt. (No. 1184.) 

Selinum eryngiifolium Greene, Pitt. ii. 102 (1890). Spheno- 
sciadium eryngiifolium C. & R., 1. c. 128. 

Rather common along streams of the Upper Transition and 
Canadian zones. (Nos. 720, 2600.) 

Velsea arguta (T, d: G,J C, dr R„ Rev. N. A. Umbell, 120 
(1888). Deweya arguta T. & G., FI. i. 641 (1840); C. & 
R., Monogr. N..A. Umbell. 79 (1900). 

Well distributed over south slopes in the Upper Sonoran and 
Lower Transition zones. (No. 2083.) 

Velaea Parishii 7f., Rev. N. A. Umbell. 121 (1888). 

Drudeophytum Parishii C. & R., Monogr. N. A. Umbell. 
82 (1900). 

Evidently confined to the .south side where it is frequent in 
pine forests of the Lower Transition, reaching its maximum 
altitude at 70(M) ft. (Nos. 2220, 2328, 2508.) 


1^0RNACE.E. 

Cornus Nuttallii Audubon, Nuttairs Dogwood. 

Pound only at 57(X) ft. alt. on the North Fork of the San 
Jacinto River. This is in the Lower Transition Zone. (No. 
2245.) 

Cornus pubescens Nutt. Common Dogwood. 

In the Lower Transition of the west side; rare. (No. 2236.) 

Garrya Fremontii Torr,; G dr E., Bot. Gaz. xv. 95 (1890). 

The southern limit of this Garrya was considerably extended 
by its discovery in Tahquitz Valley, where small bushes of it are 
freque’ntly met with on the dry pine benches at 6000-7000 ft. alt. 
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The leaves are thinner than those of specimens from the northern 
part of the state, lightly piibescient when young but soon 
glabrate, as are the branchlets; fruit short- pedicellate, black, 
early glabrate. (No. 2425.) 

Garrya Veatchii KelL, Proc. Calif. Acad. v. 40 (1873); C. cfi 

E., Bot. Gaz. XV. 95 (1890); Parish, Zoe v. 73 (19(K)). 

Not rare in the Upper Sonoran and Lower Transition zones 
on the south side. On San Jacinto Mt., at least, this species is 
very distiiKit from the last, both in habit and in technical 
characters. It is a much taller and rigid, upright shnib with 
coriaceous leaves densely tomentose beneath. (No. 2452.) 


PIROLACEAi:. 

Chimaphila Menziesii Spreng, Pipsissewa. 

This ])laut is very rare in Southern California and probably 
reaches the southern limit of its range on San Jacinto Mt., where 
it was found beneath the pines at several places l>etween 5300 
and 9500 ft. alt. (Nos. 646, 736.) 

Pterospora andromedea Nutt. Pinedrops. 

Occasional in pine and lir forests. (No. 2467.) 

Pyrola aphylla Hm, 

Collected in Dark Canon and also near Lake Surprise. (No. 
811.) 

Pyrola picta Sm, White- veined Shin-leaf. 

Found only in the ])ine belt of the west side when^ it is not 
common. San Jacinto Mt., is probably the southern limit of the 
range of both this species and the last. 

Sarcodes sanguinea Torr, Snow Plant. 

With the last, but much more frequent. 

ERICACEiK. 

Arctostaphylos Manzanita Parry, Bull. Calif. Acad. ii. 491 
(1887). 

This species belongs to the chaparral belt but reaches up 
among the pines of the south side even to the 6500-foot contour. 
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The berries, whieh have an ag^reeable a(dd taste, are much prized 
by summer campers who utilize them in making a manzanita 
jelly. (Nos. 2090, 2102.) 

Arctostaphylos patula Greene, Pitt. ii. 171 (1891). 

Common in the Yellow Pine belt from Tahquitz Peak to 
Fullers Ridge and also along the np])er limits of the chaparral 
belt of the east side. On these specimens and also on some from 
the northern Sierras the pubescence of the pedicels and bracts 
extends down over the younger twigs. Fruit G lines in diameter, 
nutlets irregularly coales(*ent, some being firmly united, while 
others are easily separable. (Nos. 2»]12, 2419.) 

Arctostaphylos Pringlei (f ) drupacea Parry, Bull. Calif. Acad, 
ii. 49;*) (1887). 

Common on all sides of the mountain but confined to open 
forests of the Low(*r Transition Zone. The highest point at 
which it was found was on the south side of Talnpiitz Ridge at 
about 7r)(K) ft. alt. (Nos. 112:i, 2092, 2:111.) 

Arctostaphylos tomentosa Dough 

Characteristic <»f the l’j)per Sonoran Zone where it is an 
im])ortant element of the (*hai)arral formation. Plentiful on 
Chalk Hill and occasionally running over into the lower pail; of 
the pine belt (»n the south and west sides. (Nos. 2054, 2061.) 

Rhododendron occidentale Gray. Western Azalea. 

lliis shrub is plentiful along all the streams of tlie Lower Tran- 
sition Zone, where its creamy- white blossoms rival those of the 
Parry Lily in beauty. The first flowers appear early in June and 
by the last of July the flowering season is over. (Nos. 641, 964, 
2241.) 


PRDIULACE.E. 

Dodecatheon alpinum {Gray) Greene, Erythea iii. 39 (1895). 
/>. Meadia alpinum Cray. Ali)ine Shooting Star. 

Common in all the boggy meadows of the Upper Transition 
and Canadian Zones. (Nos. .326, 801, 2348.) 

Dodecatheon Jeffrey! redolens Hall, Bot. (iaz. xxxi. 392 
(1901). 
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This Sierran Dodecatheon was unexpectedly found at a few 
places on the west side of San Jacinto Mt. along streams and 
in wet soil at 8500-9200 ft. alt., in the vicinity of Deer Springs, 
this being near the lower edge of the Canadian Zone. In the 
specimens here collected the calyx is somewhat longer than the 
mature capsule. (No. 2835.) 

GENTIANACE^. 

Erythraea venusta Gray, Canchalagua. 

Found ill a few meadows of the lower part of the pine belt. 
(Nos. 752, 2094.) 

Frasera Parryi Torr, 

In open pine forests of the south and west sides })elow the 
600()-foot contour. Here it is quite common and reaches its 
highest development, being often 4-5 ft. high and having the 
lower leaves in whorls of three. In the more arid districts to the 
southeast the specdmens are much smaller, the leaves all in pairs, 
and the narrower inflorescence less branched. (Nos. 698, 2518.) 


APOCYNACE^I. 

Apocynum androsaemifolium L. Dogbane. 

Collected in flower at 8500 ft. alt. in Round Valley, Aug. 1. 
(No. 2595.) 

Apocynum androsaemifolium pumilum Gray, 

Seen at several places on Tahquitz Ridge uj) to 7500 ft. alt., 
where it grows to a height of only a few inches and was not yet 
in bloom on Aug. 5. 

Apocynum cannabinum L, Indian Hemp. 

Near streams in Strawberry Valley. (No. 846.) 


ASCLEPIADACE^. 

Asclepias Californica Greene, Erythea i. 92 (1893); Hall, Bot. 
Gaz. xxxi. 389 (1901). Oomphocarpus tomentosus Gray. 
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The mountain form of this species is not rare in the lower 
part of the pine belt of the south side. (No. 2210.) 

Asclepias eriocarpa Benth. Milkweed. 

General over the south and west sides below 5500 ft. alt. and 
up to about 6700 ft. on the ridges, thus running higher than the 
last, but, like it, also common in the foot-hills. (Nos. 663, 735, 
2505.) 

Asclepias Mexicana Cav. A. fascicularis Decaisne, of Bot. 
Galif. 

Collected at Kenworthy, altitude 4500 ft. (No. 754.) 


CON VOLVULACE^ . 

Convovulus villosus fulcratus Gray. C. luteolus fuleratus 
G RAY . Bindweed . 

Ooinmon in the Lower Transition. Stems a foot or two long, 
prostrate, not twining. 

Cuscuta Californica Choisy. Dodder. 

On low shrubs in Strawberry Valley, where it blossoms in 
August. (No. 2230.) 

Cuscuta subinclusa J)ur. A Hilg. 

Collected on the Johnston Ranch. 


POLEMONIACEiE. 

Collomia grandiflora Dough 

Collected on North Fork and near Fuller’s mill, but it scarcely 
enters our limits. (No. 530.) 

Cilia achilleaefolia Benth. 

Common along the lower edge of the pine belt. (No. 2034. ) 

Cilia ciliata Benth. Linanthus ciliatus Greene, Pitt. ii. 260 
(1892). 

With the last and also ranging well up into the pine belt. 
Plentiful in Strawberry Valley where it flowers in May and 
June. (No. 2231.) 
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Gilia densifolia Benth, 

0(?oasional throughout the Lower Transition Zone. (Nos. 
330, 668, 2384.) 

Gilia dianthoides EndL Unanthus dianthiflorus Greene, Pitt, 
ii. 254 (1892) . Fringed Gilia. 

This speeies, so abundant along the foot-hills in early spring, 
was found 1)lossoming beneath the pines of the Johnston Ranch 
in May and June. 

Gilia glutinosa {Benth,) Gray, CoUomia gilioides Benth. 

Collected on all parts of the mountain from 5000 to 9000 ft. 
alt. (No. 2450.) 

Gilia inconspicua sinuata Gray, 

In moist soil, Strawberry Valley. (1122, 2281.) 

Gilia latiflora exilis Gray. 

(.'ommon in the upper part of the (*hai)arral belt of the south 
and west sides and occasionally running over into the open pine 
forests. (Nos. 2043, 2060, 2212.) 

Some fonns of this closely resemble forms of G. ienmflora, but 
it may always be distinguished from that species by the radical 
leaves, which are only once-parted into slender divisions, and by 
the corolla, the tube of which expands abruptly to form the wide 
throat. At the foot of Chalk Hill, where the variety is abundant 
under normal conditions, specimens were collected in May, 
1897, which exhibited the large flowers and shortened i)edicels 
of typical G. latiflora. This (change may have been produced by 
the fire which passed over that region the preceding autumn; at 
any rate it would seem to indicate that the two forms were very 
closely related. 

Gilia Lemmoni Gray. Linanfhus Lemmoni Greene, Pitt. ii. 
257 (1892). 

Very plentiful in the lower part of the pine belt of the south 
side, and probably elsewhere, in early spring. (No. 2062.) 

Gilia pharnaceoides Benth. Idnanthus phamaceoides Greene, 
1. c. 254. 

Common beneath the pines on the Johnston Ranch and near 
Fuller^s mill. (No. 748.) 
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Gilia pungens Benth, 

A small (dump of this was found on the very summit of 
Tahquitz Peak, altitude 8800 ft. It was again found growing in 
cracks of ro(*.ks at about the same altitude on a ridge near Lake 
Surprise. Nearly all of the flowers found at the latter station, 
perhaps a hundred in number, were examined and all were 
abnormal in having 6 calyx-teeth, G corolla-lobes, 6 stamens, and 
a 4-celled ovary. One flower had 6 calyx-lobes, 6 corolla-lobes, 
one of which was linear and only half as long as the others, and 
6 stamens, one of these being sterile. The capsules contained 
7-8 ovules. (Nos. 2828, 2596. ) 

Gilia pungens Hookeri Gray, (f) 

A form provisionally placed under this variety is well dis- 
tributed along all the ridges of the Upi)er Transition Zone. It 
differs from the last in being scarctely at all (^espitose, with taller, 
more woody stems and narrower, more rigid leaves. There is, 
moreover, (considerable variation iii what is here placed under 
var. Hooheri and there may be two good varieties on the mountain, 
besides what is taken for G, pungens. That the number 
of ovules cannot be used as a distinguishing character in this 
gi’oup was made evident by the examination of capsules from a 
single clum]) of i)lauts growing on a peak near Lake Surprise 
(no. 2597). These plants were apparently all alike, but it was 
found that in some of the (capsules none of the ovules had 
matured, in others there were 2-8 seeds to eac.h cell, while in one 
large capsule 25 seeds were counted. A (count made on some 
specimens growing on Tahquitz Ridge showed that some capsules 
had 2-8 seeds to a cell, while others had 7 to each cell. (Nos. 
2829, 2418, 2597.) 

Gilia tenuiflora altissima Parish, Eryth. vi. 90 (1898). 

Common throughout the Lower Transition. Since neither 
the speccies nor the variety occurs on the higher portions of the 
mountain all the specimens take on the (chara(iters of the variety, 
which are entirely altitudinal. (Nos. 2211, 2805, 2516, 2544.) 

Gilia virgata Steud, 

Not rare throughout the Lower Transition, flowering in August 
and September. (Nos. 329, 2635.) 


Hot.— 8. 
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Phlox austro-montana Ooville, Contr. U. S. Nat. Herb. iv. 151 
(1893). 

Collected only in Thomas Valley; very common on Santa Rosa 
Mt., the southeastern continuation of the San Jacinto Range. 
(No. 553.) 


H YDROPHYLL ACE . 

Eriodictyon Parryi {Gray) Greene, Pitt. ii. 22 (1889). Namn 

Parry i Gray. 

A good-sized patch of this gi'ows in the upper end of Straw- 
berry Valley, where it puts out its first blossoms early in July. 
(Nos. 332, 859, 972, 2502.) 

Since no complete description of this species has ever been 
published the following field notes are added: Perennial and 
somewhat woody below, where the stems are often 2 in. in 
diameter and beset with undeveloped branches ; herbac^eous above, 
with numerous ascending branches; viscid-pubescent and ill- 
scented: leaves 4-8 in. long, passing into bracts above, lanceo- 
late, remotely sinuate-toothed, acute, tapering to the sessile base, 
sometimes revolute: inflorescence a scorpoid cyme, varying from 
a few imihes to a foot and a half in length; pedicels short: calyx 
densely glandular- pubescent with long hairs; lobes linear from a 
deltoid base, much longer than the shallow tube: corolla puple, 
slightly and gradually expanding upward; lobes short and 
rounded, not widely spreading; tube pubescent externally: 
stamens inserted on lower half of tube, unequal, two being shorter 
than the other three, all included: style 2-parted to the hairy 
base, included; ovary hispid at summit; at maturity there is a 
splitting of both the valves and the placentae, so that a 4-valved 
capsule is formed; seeds normally 16, but many often fail to 
develop, black, oval, transversely ridged. 

There are specimens of this plant now in the Herbarium of 
the University of California as follows: San Jacinto Mt., as 
given above; northern slope San Bernardino Mts., altitude 4000- 
6000 ft. (S. B. Parish, no. 3691); Swarthout Canon, San 
Antonio Mts., altitude 6000 ft. (H. M. Hall, no. 1258) ; Palomar, 
San Diego Co., altitude 5000 ft. (W. L. Jepson and H. M. Hall, 
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1901); Kentucky Springs, Sierra Madre Mts. (J. H. Barber, 
no 209); Pine Canon, Sierra Liebre, Los Angeles Co. (H. M. 
Hall, no. 3088) . The reported range of the species extends from 
Goodwin, San Luis Obispo Co., where it was collected by L. 
Jared,* to San Pedro Martir, Lower California, where it has 
been found by T. S. Brandegee.t 

Nemophila Menziesii H, A,, Bot. Beech. Voy. 152 (1833). 
Nemophiln insignis Dougl., Trans. Hort. Soc. n. ser. i. 479 
( 1 835 ) . Baby-blue-eyes . 

Beneath the pines in Strawberry Valley, etc., but much less 
common than in the foot-hills. (No. 1806.) 

For the determination of the specimens of Nemophila the 
author is indebted to Mr. Harley P. Chandler. 

Nemophila Menziesii integrifolia Parish, Eryth. vi. 91 (1898). 

This variety was collected along the lower edge of the i)ine 
belt on both the north and south sides of the mountain. (Nos. 
2044, 2266.) 

Nemophila spatulata Coville, Contr. U. S. Nat. Herb. iv. 156 
(1893). 

(\)lle(ited only in moist soil near streams in the forests of 
Round Valley at 9200 ft. alt. (No. 2046.) 

Phacelia brachyloba Gray, P, leucantha Lemmon, in Greene, 
Pitt. i. 175 (1888). 

Common along the upper part of the (diaparral belt, but not 
on the east side. Abundant on Chalk Hill, especially on burns. 
(Nos. 1129, 2070.) 

Phacelia circinata Jacq. ; Parish, Zoe v. 9 (1900). P. Magel- 
lanica (Lam.) Coville, Contr. U. S. Nat. Herb. iv. 159 
(1893). 

This extends in various forms to an altitude of 9400 ft. 
(Nos. 1558, 2480.) 

Phacelia distans Benth, Hill Vervenia. 

Along the lower edge of the pine belt of the south and west 
sides. (Nos. 2042, 2227.) 

•Acc. to T. S. Brandegee, Zoe iv. 151 (189.1). 
tZoe iv. 208 (1893). 
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Phacelia ramosissima Dougl. 

With the last. (No. 2284.) 

Phacelia Whitlavia Gray, California Bluebell. 

Very eommon in the canons of the foot-hills and reaching to 
Chalk Hill and Strawberry Valley. (No. 2280.) 


BORRAGINACE^:. 

Amsinckia spectabilis F. cfc M. 

Collec^ted in Strawberry Valley. 

Cryptanthe ambigua {Gray) Greene, Pitt. i. 113 (1887). Fn- 
ischium mnrieulatum amh'igmim Gray. 

Oiistatt Valley. 

Cryptanthe Jonesii {Gray) Greene, 1. e. 113. KrynitzMa 
Jonem Gray. 

Very common below the 6(X)()-foot contour. (No. 2052.) 

Eremocarya lepida {Gray) Greene, 1. c. 59. Eritrichium 
micranthum lepidnm Gray. 

With the last and fully as common. Sometimes ascending to 
7000 ft. alt. on exposed ridges. (Nos. 2051, 2487.) 

Pectocarya penicillata A. DC, 

In gravelly soil, Thomas Valley. (No. 2181.) 


LABIATJD. 

Brunella vulgaris L. Self-heal. 

Strawberry Valley; not common. (No. 052.) 

Mentha Canadensis L. Wild Mint. 

Found growing on the south side at 5500 ft. alt. (No. 733.) 

Mentha viridis L, M. spicata l. Spearmint. 

Thomas Valley. (No. 770.) 

Monardella lanceolata Gray. Western Pennyroyal. 

Common in open forests of the Lower Transition of the south 
and west sides, flowering late in summer. (Nos. 340, 2527.) 
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Monardella linoides stricta Parish, Erythea vii. 96 (1899). 

Along the lower edge of the pine belt in Tah(|uitz and Thomas 
valleys. The variety is an altitudinal form of the species, since 
in the San Jacinto, San Bernardino, and San Antonio Mts. it is 
found at 6000-8000 ft. alt., while typical M. linoides belongs to 
the borders of the Colorado and Mohave deserts. 

Monardeua macrantha Gray, and Its Allies. 

Since the range of all the Monardellas of the macrantha 
section is restricted to the mountain and foot-hill region extend- 
ing from the San •lacinto Mts. north to the San Bernardino Mts. 
and south to San Diego, an attempt has been made to colle(*.t 
specimens of all the species, varieties, and forms belonging to 
this group. As a result we now have ])eforc us an interesting 
series which throws (considerable light on the relations between 
the different forms. These forms may be so arranged as to 
exhibit certain lines of variation, the extremes of which are very 
unlike and might easily be taken for distiiuct si)e(»ies, as in fact 
they have been by some, although they are all connected by 
intermediate forms. The form des(*ribed below under the name 
M. macrantha arida^ with its almost minute leaves closely 
arranged on the short stems, and its small, pale flowers, seems* 
so very distinct from the true M. macrantha, with its tall stems, 
large leaves, elongated iuternodes, and deej) scarlet flowers an inch 
and a half long, that one might never think of placing them in 
the same species if intermediate forms were not present. There 
is, however, every gradation from the one extreme to the other, 
and, since similar gradations exist between the other widely 
separated forms, it has seemed best to (consider them all as 
varieties of a single species, for which the oldest name, viz,, 
M. macrantha, has been retained. 

The different varieties and fonns of M. macrantha, as exhib- 
ited by the material at hand, are des(;ribed below. For a 
discussion concerning the conditions which were probably the 
cause of certain variations in this group see p. 44. Unless 
otherwise stated the number cited are of the writer’s own 
collecting. 
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Monardella macrantha Oray, Proc. Am. Acad. xi. 100 (1876). 

Robust, stems 1-2 ft. long; pubescence sparse and spreading; 
internodes elongated; the larger leaves 9-14 lines long and 8 
lines wide; corolla deep red, tube somewhat trumpet- shaped, 
apparently glabrous but short-pubescent under a strong hand- 
lens; stamens exserted beyond the corolla-lobes. In our speci- 
mens the corollas are ll-l| in. long, but there is figured in 
Hook. f. Bot. Mag. t. 6270 a form with corolla only an in(*.h 
long. 

Palomar, San Diego Co., on shaded hillsides beneath chap- 
arral, May, 1901 (W. L. Jepson and H. M. Hall, H. M. H. no. 
1936); Mill Creek, San Bernardino Co., July, 1898, (S. B. 
Parish, no. 4578). 

Monardella macrantha tenuiplora fWatsJ Gray, Syn. PI. 

ii. pt. 1, 459 (1886). ilf. ienuiflora Wats., in Cray, Proc. 

Am. Acad., xvii. 230 (1882). Pirate XI. 

Stems about a foot long, more imbescent than in the last, the 
pubescence not appressed; intcrnodes long; leaves ovate, the 
larger 10-14 lines long; corolla ))ale rose or yellowish, the tube 
slender and more imbescent, 1 J-li in. long; stamens not exserted 
beyond the corolla-lobes. 

Canon of the San Jacinto River at 4400 ft. alt., on shaded 
hillsides of the chaparral belt, June, 1897 (no. 669), July, 1897 
(no. 687), July, 1898 (no. 976); Palomar, San Diego Co., July 
5, 1896 (A. J. McClatchie); Palomar, July 3, 1896 (A. J. 
McClatchie) . The last is intermediate between this form and the 
next. 

Monardella macrantha pinetorum Hall, var. nov. Plate XII. 

Stems shorter than in the last, ashy-pubescent, the hairs 
short and dense; internodes sometimes short with as many as five 
pairs of leaves crowded on a stem only an inch and a half long, 
sometimes more elongated; leaves ovate to elliptic, much reduced 
in size, the largest under 6 lines in length; corolla very slender, 
pale yellow to almost white, 1-li in. long, conspicuously pubes- 
cent; stamens not exserted beyond the corolla-lobes. 

In the Yellow Pine belt of San Jacinto Mt., at 6000 to 8000 
ft. alt., July, 1897 (no. 725, type), July, 1897 (no. 691), June, 
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1901 (no. 2258), July, 1901 (no. 2559); San Jacinto Mt., July, 
1880, (S. B. Parish, no. 327). The last has ascending or erect 
stems, elongated internodes and leaves G-O lines long; while nos. 
2258 and 2259, of the author^ s colleciting, connect this variety 
direcitly with the last preceding. The type is in the Herbarium 
of the Universitj" of California. 

MonardeijLa'macrantha arida Hall, var. nov. Plate X. 

Very similar to the last, the stems always short and the 
foliage (iongested; leaves even more reduced, the largest only 5 
lines long while the majority are only 1 or 2 lines long; corolla 
RS in the last but still more slender and under an inch in length. 

In the desert region to the southeast of Kan Jacinto Mt., 
along Coyote Creek, at 5000 ft. alt., June, 1901 (no. 2127, type), 
May, 1899 (no. 1180), May, 1901 (W. L. Jepson and H. M. 
Hall, H. M. H. no, 1852); near Palm (Jafxon, eastern base of 
San Jacinto Mt., at 4000 ft. alt.. May, 1901 (W. L. Jepson and 
H. M. Hall, H. M. 11. no. 1852). The type is in the Herbarium 
of the University of California. 

Monardella macrantha NANA Ovay , Syn. FI. ii. pt. 1, 459 
(1886.) M, nana Cray, Proc. Am. Acad. xi. 101 (1876). 
This variety differs from M. macrantha in the pale rose- 
colored (‘orolla, whi(*h is only slightly exserted from the calyx- 
tube. No intermediate forms between the two are at hand, 
although they undoubtedly exist. We have it only from near 
the type loc'niity of M. macrantha. 

Cuyamaca Mts., at 4500 ft. alt.. May, 1899 (no. 1202). 

Monardella odoratissima Benth. 

Common on hi 11- sides from 7500 ft. alt. to the very summit 
of Kan dacinto Peak. (Nos. 712, 2486.) 

Salvia carnosa compacta Hally nom. nov. Amliheriia incana 
pachystachya Cray, Kyii. FI. ii. pt. 1,461 (1886). A. pachy- 
stachya Parish, Bryth. vi. 91 (1898). Ramona pachystachya 
Heller, Muhlenbergia i. 4 (1900). 

Kin(*e no adeipiate description of this variety has ever been 
published the following field notes, taken on specimens found 
growing in the chaparral belt of the southeast side of San 
Jacinto Mt., are here reproduced (no. 2160): Woody at base. 
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li-3 ft. high, minutely puberulent: leaves obovate to spatulate, 
2 in. long ineluding the petiole: infloreseence compact, the 
verti(*.els usually approximate; bracts highly colored, often nearly 
an inch in length, broadly oblong, very obtuse and frequently 
cuspidate: flowers short-pediceled, sometimes over an inch long 
and well exserted from the bracts: middle lobe of lower lip of 
corolla enlarged and 2-parted, lateral lobes broad, obtuse; upper 
lip of two short oblong lobes; all the lobes fimbriate margined: 
lower stamens carried, up to mouth of corolla-tube from which 
they continue to ascend while the lower lip turns off at right 
angles, lower branch of connective la(*.king; upper stamens 
rediKicd to mere needle-shaped scales, barely exserted. 

A series of twenty-five numbers of S. mrnom and its varieties 
from Southern California exhibit all degrees of variation and 
furnish conclusive evidence that the variety romparta is not deserv- 
ing of specific rank. The specimens described above are 
remarkable for their long corollas, but in others from Tahquitz 
Valley and from the San Bernardino Mts., the corolla is only 
slightly exserted and in some cases it is shorter than the bracts. 

On San Jacinto Mt. Salvia carnosa comp acta is not rare 
beneath pines in the lower part of Tahquitz Valley, reaching an 
altitude of 8500 ft. on the ridges near Tah(piitz Peak and Lake 
Surprise, while it ranges at least as low as 4500 ft. alt. in the 
chaparral belt of the east side. 

This variety has been transferred to a species of Salvia for the 
following reasons: The name Audibertia was first given by 
Bentham* in 1829 to a genus of Labiatm which he afterward con- 
sidered as a mere section of Mentha. But desiring to preserve 
Audibert^s name in botanical literature he in 1831 applied it to 
the group of plants to which the one here considered belongs, 
describing Audibertia incana as the first species . t Some botanists , 
however, still consider the section of Mentha (= Audibertia 
Benth., 1829) to be of generic rank, and designate it by its 
original name, that is, Audibertia. It would, therefore, be advis- 
able to adopt some other name for the group of plants now under 


♦Edwards Bot. Reg. subt. 1282 (1829). 
tl. c. t. 1469 (1831). 
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consideration. Briquet* has done this by extending the charact- 
terization of the genus Ramona of Greenet so as to include all 
the species of this group. There is, however, no satisfactory 
character on which to separate Ramona, as adopted by Briquet, 
from Salvia, t The c.hief distinction is in the development of the 
connective between the anther-cells, but this diiference is one of 
degi’ee, not of kind, as shown by the gi’adation from the large, 
spoon-shaped connective, such as we have in S. praiensis L. 
through the straight, only slightly elongated connective, as in S, 
officinalis L., and the mere peg, such as occurs in S, Calif arnica 
Jepson (Audibertia polystachya Benth.), to those species in 
whi(*h the lower branch of the connec^tive is wholly suppressed, 
the junction of the connective with the filament showing as an 
oblique joint. The last condition is found in such specnes as S, 
Palmeri Greene {Audibertia Palmeri Gray) . The genus Ramona, 
as extended by Briquet, is therefore unnecessary and our i)lant 
is best disposed of under Salvia. Since the name paehystachya 
has already been used in the genus another has been selected. 

Salvia Columbariae Benth, Chia. 

Common along the roads of Strawberry Valley. Also at 
Ken worthy. (No. 2288.) 

Scutellaria angustifolia Pursh, Skull-cap. 

Very common throughout the pine belt, beginning to blossom 
the first of June^ })ut more abundant in August and September. 
(No. 334.) 

Scutellaria Bolanderi Gray, 

This species grows sparingly along the creeks at 4000-6000 
ft. alt. , rarely following them down as low as 2000 ft. alt. ( Nos. 
667, 696.) 

Stachys albens Gray, 

This was collected only along Tahquitz Creek in the upper 
part of the pine belt. 

•Bull. Herb. Boiss. ii 439 (1894), and iiiJEngler and Prantl, Nat. Pflanzcnfam. 
iv. ab. 3a, 287 (1895). 

tPitt, 11, 235 (1892) and 301 (1892). 

JCf. Greene, .Pitt. 11. 233 (1892). 
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Stachys bullata Benth. Hedge Nettle. 

Common along streams of the Transition Zone. (Nos. 
2295, 2385.) 

Trichostema micranthum Gray, Small-flowered Blue-cnrls. 

This plant, which possesses the same strong odor as T. lance- 
olaUim, of which it is possibly only a variety, is frequently found 
throughout the pine belt and up to 8200 ft. alt., where it was 
collected on the shores of Lake Surprise. (Nos. 822, 2620.) 


SOLANACE^. 

Nicotiana attenuata Torr. Wild Tobacco. 

This plant was found at Puller’s mill and in Strawberry 
Valley. 

Solanum Xanti Gray; Parish, Proc. Calif. Acad. ser. 3 (hot.) 
ii. 167 ( 1901 ) . Blue Nightshade. 

Not rare in the pine belt, up to 8200 ft. alt. (No. 2263; 
determined by Mr. S. B. Parish.) 

Solanum Xanti glabrescens Parish, 1 . r. 169. 

This variety rea(*hes our limits only along the lower borders, 
where it comes from the foot-hills. The small size and thickness 
of the leaves are undoubtedly due to the strong light which they 
receive, since it grows on exposed slopes, while the species is 
found only beneath shrubs or trees of higher altitudes. (No. 
2071; determined by Mr. S. B. Parish.) 

SCROPHULARIACE . 

Adenostegia Nevinil (Gray) Greene, Pitt. ii. 181 (1891). 

Cordylanfhus Nevmii Gray. 

This species begins at about 5200 ft. alt. and extends over 
the south and west sides of the mountain to an altitude of 8500 
ft. It was not found on the north or northeast sides. (No. 
2619.) 

Adenostegia rigida Benth, Cordylanthus filifolius Nutt. Bird’s 
Beak. 
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Collected on all sides of the mountain in the lower part of 
the pine belt. (No. 2621.) 

Antirrhinum Coulterianum Benth. Snapdragon. 

Reaches to the lower edge of the pine belt on the south and 
west sides. 

Castilleia foliolosa H. & A. Wooly Painted Cup. 

Collected on the exposed slopes of Chalk Hill. (No. 2084.) 

Castilleia miniata Dough 

A tall form of this species is common all over the mountain 
from 50(K) to 9000 ft. alt., limited to streams in the lower part of 
its range but growing on open hill-sides along its up])er limits. 
(Nos. 2378, 2547, 2582.) 

Castilleia parviflora Bong. 

Less (common than the last and restricted to the higher 
valleys where it grows in drier soil. In Tahquitz Valley C. 
miniata is abundant in the w'ct meadows; G. parviflora on the 
pine-clad slopes surrounding the meadows. (No. 2580.) 

Castilleia stenantha Gray. Painted Cup. 

C^dlected at 6500 ft. alt. in Onstatt Valley; also, at lower 
altitudes, in Strawberry Valley and on Snow Creek. (No. 2542.) 

Collinsia bicolor Benth. Chinese Houses. 

This Collinsia extends into the lower part of the pine belt 
from the foot-hills, where it is abundant, but was not found on 
the east side of the mountain. (No. 2052.) 

Collinsia parviflora Dougl. 

Common in moist soil in the vicinity of Strawberry Valley 
and perhaps elsewhere, blossoming in May. These specimens 
are smalh^.r than those usually collected, but they are otherwise 
very typical. The occuirreiice of this species elsewhere in 
Southern California has not yet been reported. (Nos. 1119, 
1810.) 

Diplacus longiflorus Nutt. Mimuhis glutinosus hrachypus 
B. & W. 

Not rare along the upper edge of the chaparral belt on all 
sides of the mountain. (No. 2077.) 



116 


University of California Publications. 


[Botany 


Limosella aquatica L, Mudwort. 

Very plentiful on the shores of Lake Surprise, 9000 ft. 
alt. Plants g:rowinff in moist sand have spatulate leaves with 
broad tips; those growing in shallow water have leaves which 
are filiform, or only slightly dilated at the tip. (No. 2494.) 

Mimulus brevipes Benth. 

More common than the last and reaching well into the pine 
belt, but not seen on the east side. (Nos. 777, 2058.) 

Miumlus cardinalis DougL Scarlet Monkey-flower. 

Occasional along streams to 6000 ft. alt. (No. 2382.) 

Mimulus exilis />. H. M. pilosus (Benth.) Wats. 

Plentiful in moist soil up to 9000 ft. alt. (No. 2586.) 

Mimulus floribundus DougL 

Common in moist places, even to 8500 ft. alt. (Nos. 2186, 
2202, 2579.) 

Mimulus Fremonti Gray. 

This beautiful but malodorous little Mimulus is common, both 
along water-courses and on open slopes, up to 6000 ft. alt. 
(No. 2230.) 

Mimulus Langsdorfii nasutus {Greene) Jepson, PI. W. Mid. 
Calif. 407 (1901). M. nasutus Greene, Bull. Calif. Acad. i. 
112 (1885). 

In moist soil of the south and west sides at the lower altitudes. 
(Nos. 2190, 2201.) ' 

Mimulus Langsdorfii Tilingi (Kegel) Greene, Loud. Journ. Bot. 
xxxiii. 8 (1895); M. Tilingi Regel, Gartenfl. xviii. 321, t. 
631 (1869) and xix. 290, t. 665 (1870) ; not M. Tilingi of Bot. 
Calif., nor of Greene, Bull. Calif. Acad. i. 110 (1885). 
Common along streams and in wet meadows between 75(K) 
and 9500 ft. alt. (Nos. 709, 2403, 2471, 2472.) 

At the head of Tahquitz Valley two distinct forms of this 
variety grow within a short distance of each other. On a rather 
steep hillside we find a meadow formation, and just above this 
a formation of shrubby plants. Along the rivulets flowing 
through the meadow typical specimens of M. Langsdorfii Tilingi 
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are abundant (no. 2471). Only a few feet above, but in the 
shade of larger plants, occurs a form (no. 2472) in which the 
stems are twi(*.e as high, the internodes elongated, the stems and 
leaves more nearly glabrous, the upper sessile nearly orbicular 
leaves much thinner and larger (Ij in. long), and the peduncles 
more elongated. No difference in the floral characters could be 
detected, except that the flowers in the latter form were somewhat 
larger than in the other. 

Mimulus moschatus longiflorus Oray, 

Near streams throughout the Transition Zone. (No. 805.) 

Mimulus Palmeri Gray. 

This spe(}ies o<i(mrs rather rarely in damp sand and along the 
streams up to an altitude of 6000 ft., often accompanied by M, 
Fremonti. (No. 22«‘W.) 

On examining these specimens it was noticed that in all cases 
the style was pubescent. This was unexpe(?ted, since one of the 
(jhara(*ters used to distinguish the section Eumiraulus, to which 
the present species belongs, from Eunanus is that of the glabrous 
style. An examination of all the material at hand (some fifteen 
sheets) of M. Palmeri was therefore made, with the result that a 
majority of the specimens were found to have pubescent styles. 
Certain other characters were found varying somewhat parallel 
with this. The following forms may be distinguished: 

( a) Style glabrous, filaments glabrous, anthers ciliate, calyx- 
lobes acutish and ciliate. The following collections belong here; 
San Bernardino Mts., June, 1892 (S. B. Parish, no. 2443); San 
Antonio Mts., June, 1900 (H. M. Hall, no. 1449); Sequoia 
Mills, Fresno Co. (T. S. Brandegee). In the last, however, the 
anthers are glabrous. 

(b) Style ])ubescent, filaments pubescent, anthers glabrous, 
calyx-lobes very o})tuse or truncate, cuspidate and not ciliate. 
The following belong here; San Jacinto Mt., June, 1897 
(G. P. Reinhardt); Palomar, May, 1901 (W. L. Jepson and 
H. M. Hall, H. M. H. no. 1959); San Jacinto Mt., May. 1899 
(H. M. Hall, no. 1281); San Jacinto Mt., June, 1901 (H. M. 
Hall, no. 2230). In the last the calyx-teeth are occasionally 
beset with a few ciliate hairs. 
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( cj Like the last except that the filaments are often all 
glabrous. The following exhibit this combination of characters: 
San Pedro Martir, Lower California (T. S. Brandegee); near 
Elsinore, Riverside Co. (A. J. McClatchie, no. 96). 

Mimulus primuloides Benth. 

In moist meadows. Most abundant in the Canadian and 
Upper Transition Zones, but also found in the Lower Transition 
of Strawberry Valley. Our specimens fall under M. pilosellus 
Greene,* but that can be considered at most as only a variety, 
since it passes by all gradations into typical primuloides, (Nos. 
708, 2349.) 

Mimulus rubellus Gray. Eunanns Breweri Greene, Bull. Calif. 
Acad. i. 101 (1885) (?) 

In sandy soil near streams or in meadows at 7500-9000 ft. 
alt. The corolla differs from the usual descriptions, as shown 
by the field notes taken on no. 2488 (tollected at Lake Suri)rise: 

Upper lij) of corolla of two entire lobes; lower lip of three 
emarginate lobes, or sometimes only the middle lobe emarginate.” 
A few yellow-flowered specimens were found growing among the 
red-flowered ones. (Nos. 2346, 2488.) 

Orthocarpus lasiorhynchus Gray. 

Meadows, StrawbeiTy Valley. (No. 649.) 

[Orthocarpus Parishii Gray. The type locality of this 
species as given by Gray is in the San Jacinto Mts., but accord- 
ing to Parisht the type material came from the Cuyarnaca Mts. 
The northernmost station at which it has yet been collected is 
Palomar Mt., 30 miles southwest of San Jacinto, where it is 
plentiful in some of the meadows.] 

Orthocarpus purpurascens Benth. OwPs Clover. 

This plant, so abundant on the plains in springtime, forms 
red patches beneath the pines of the Johnston Ranch, 4400 ft. 
alt., but it scarcely gets higher. (No. 2928.) 

Pedicularis semibarbata Gray. 

Fairly common from the middle of the Transition Zone to the 


♦Eryth. iv. 42 (1896). 
tZoe V. 118 (1901). 
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very summit of the mountain, where it grows sparingly in the 
shelter of the large roc.ks. It prefers, however, the shade of the 
denser pine and fir forests, and is usually found spreading its 
rosette of leaves over a dense carpet of pine or fir needles. 
(Nos. 792, 2o93.) 

Pentstemon Bridgesii Gray, 

Occasional from the chaparral belt to an altitude of 8000 ft. 
(Nos. 2238, 2302, 2333.) 

PentsteiTion centranthifolius Benth. Scarlet Bugler. 

Very common in the lower part of the pine belt, reaching its 
highest point on the west side at 8500 ft. alt. (No. 2276.) 

Pentstemon labrosus Hook. Rabbit Ears. 

More abundant and of higher range than P. Bridgem with 
which it is often associated and which it resembles. In Straw- 
berry Valley the first blossoms appear late in June and by the 
middle of July the open forests are aflame with its flowers. It is 
found on all sides of the mountain and up to 9100 ft. alt., but 
scarcely enters the Canadian Zone. (Nos. 969, 2506.) 

Pentstemon Palmed Gray. 

Small patches of this species were seen here and there but it is 
by no means common. It is confined to the Transition Zone. 
(Nos. 737, 2271, 2548.) 

Pentstemon Parishii Gray. 

Along the lower edge of the i)ine belt on Fullers Ridge, also 
in the canon of the San Jacinto River. (No. 2267.) 

As compared with P. speetahilis the flowers of this species are 
more slender and less contra(?ted at the tube, the lobes are of the 
same shai)e but smaller and the corolla is glabrous ; the filaments 
are also glabrous, while in P. speetahilis the sterile filament is 
often, and the others sometimes, more or less pubescent, although 
not so described. In the color of the corolla it is intermediate 
between that species and P. centranthifolius, being scarlet with 
tints of blue on most of the flowers. In the leaf also it is intermed- 
iate between these, having the shape of P. centranthifolius but with 
the irregularly toothed margin of P. speetahilis. Since both of 
these species are common in the region the possibility of a hybrid 
origin for P. Parishii suggests itself. 
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Pentstemon Rothrockii Cray. 

The low bushes of this Pentstemon were quite frequent in the 
open forests from Tahquitz Valley to Fullers Ridge, occupying 
the upper part of the Transition Zone. (Nos. 704, 2588.) 

The (torolla is not glabrous, as described, but conspicuously 
though sparsely pubescent externally and is of a dull yellow color 
veined with purple, — never ” reddish”. 

Pentstemon spectabilis Thurh. 

This foot-hill species is very conspicuous on Chalk Hill and 
elsewhere on the south and west sides but does not extend into 
the pine forests. (No. 2069.) 

Pentstemon ternatus Torr. 

Climbing over bushes along the border between the Sonoran 
and Transition zones in the vicinity of Strawberrj^' Valley. (Nos. 
335, 2634.) 

Scrophuiaria Californica Cham. Figwort. 

This is also supposed to be a Sonoran plant, but was found to 
extend to the upi)er limits of the Transition Zone, where it was 
observed at 8500 ft. alt. near Deer Springs. It is rare, however, 
in the pine belt. 

Veronica alpina L. 

Credited to the San Jacinto Mts. by Mr. Parish,* but not 
seen by us. 

Veronica peregrina L. Neckweed. 

In meadows, Onstatt Valley. 

Veronica serpyllifolia L. Speedwell. 

Collected on Squirrel Creek and in Tahquitz and Round 
valleys. (Nos. 2240, 2361.) 


OROBANCHACE^. 

Aphyllon fasciculatum Cray. Cancer-root. . 

Near Strawberry Valley and also in Round Valley. (No. 
2599.) 


♦Zoe iv. IGf) (1893). 



voL. 11 Hall, — Botanical Stirvey of San Jacinto Mountain. 121 


PLANTIGINACEJB. 

Plantago Patagonica gnaphaloides {Nutt.) Gray. 

Collected at Kenworthy. (No. 1921.) 

RUBIACE.40. 

Galium angustifolium Nutt. 

Conunon throughout the Lower Trausition Zone. (No. 
2509.) 

Galium Aparine L. Bed-straw. Cleavers. 

Not so eoininon as the last and confined to the neighborhood 
of streams. Not seen on the east side. (Nos. 2091, 2283.) 

Galium Californicum H. d' A. 

Found only on the west side at the lower edge of the pines. 
(No. 645.) 

Galium multiflorum Kell. 

Common among and on rocks around Tahquitz and Round 
valleys, in the U])i)er Transition Zone, fruiting in August. 
(Nos. 825, 2424, 2598.) 

Kelloggia galioides Torr. 

Plentiful in the lower part of Tahquitz Valley; also collected 
near Strawberry Valley, both localities being in the Lower Tran- 
sition Zone. 


(^APRIFOLlACE.^h 

Lonicera hispidula subspicata (H. A A.) Gray. Wild Honey- 
suckle. 

Common, extending up into the pine belt of the west side to 
an altitude of 6200 ft. (No. 2529.) 

Sambucus Canadensis Mexicana ( Presl.J Sargent ^ Sylva v. 88 
(1893). S. Mexicana Presu., in DC. Prodr. iv. 322 (1830). 
S. vehitina D. & H., Journ. Phil. Acad. n. ser. iii. 39 (1854) 
and Pac. R. Rept. v. pt. 3, 8 (1855). Mexican Elder. 


Bot.~9. 
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Upper Onstatt Valley, Strawberry Valley, Mistake Canon 
(8500 ft. alt.). (Nos. 2216, 2517.) 

The occurrenee of this Elder in Southern California renders 
the identity of the Californian S. veluiina with the Mexican variety 
of Canademis more probable than formerly.* 

Symphoricarpos Parishii Bydb,, Bull. Torr. Club xxvi. 545 

(1899). 

Frequent in Tahquitz and Round valleys in the upper part of 
the Transition Zone and in thelow’er part of the Canadian, reach- 
ing an altitude of 9500 ft. at the head of Round Valley. (No. 
2485.) 

This has commonly passed for S, oreophilus Cray but is more 
(dos(dy related to IS. rofundifolius Gray, as i)ointed out by Dr. 
Rydberj?. The shrubs are often or 4 ft. high with long spread- 
ing branches whicdi are not infrequently spread out over large 
ro(iks; leaves always narrow at base but variable as to apex, both 
acute and very obtuse leaves ocxnirring on the same stem ; corolla- 
lobes obtuse, half as long tube, transparent; tube fully as 
pubescent within as in rofundifolius. 


VALERI AN ACE.E. 

Plectritis macrocera T. <f; Q. Valerianella mucrovera Gray. 
South side at 5200 ft. alt. (No. 1126.) 

CUCURBITACEiE. 

Cucurbita foetidissima HBK. 0. perennis Gray. Mock- 
orange. 

Barely enters the pine belt of the west side. 

Echinocystis macrocarpa Oreene^ Bull. Calif. Acad. i. 188 
(1885). Megarrhiza Califomicn Wats., of Bot. Calif., in 
part. Chilicothe. Big-root. 

Same range as the last but usually climbing over shrubs. 
(No. 2188.) 


*Cf. PaHsh, in Zoe v. 118 (1901 >. 
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CAMPANULACEJ^. 

Heterocodon rariflorum Nutt. 

Collected along Strawberry Creek and near Fuller^ s mill. 
(No. 2205.) 

Nemacladus longiflorus Gray. 

Abundant along the lower edge of the pine belt of the south 
and west sides. (Nos. 661, 2047.) 

SiiK'.e we have no pul)lished des(*ription of the corolla in 
Nemaciladus the following field notes taken on no. 2047 are 
here inserted : Corolla white with a yellow spot at base of ui)per 
lip, tube inclined to be veined with pink and lobes often tipped 
with pink; tube twice as long as calyx; (corolla-lobes abruptly 
spreading at. right-angles to tube, the three ui)])er standing close 
together, the two lower much smaller, removed from the upper 
and from each other, all pubescent above; stamineal column 
exserted, bearded .iust below the anthers. 

N. ramosissimus montanus ( Greene) Gray. N. montamin 
Greene, Bull. Calif. Accad. i. 197 (1885). 

(\)lle(3ted only in loose soil beneath trees of the C/Oulter Pine 
on (^halk Hill at 5000 ft. alt. (No. 2046.) 

The following field notes were taken on this variety: Corolla 
white, pnbes(c(‘nt within; tube equaling calyx; (corolla lobes 
equal, the three u])per straight, the two lower folded obli(piely 
back on themselves like the corners of a collar, thus exposing 
the stamineal (coliiniu; filaments slightly pubes(cent at base and 
sparsely long-bearded at top. 


COMPOSITJ^:. 

Achillea millefolium L. Yarrow. 

The Yarrow occurs everywhere throughout the Transition 
Zone. (No. 2507.) 

Ambrosia psilostachya DC. Ragweed. 

This species, known by the Indians as Yerba Sapo, or Toad 
Plant, is a wayside weed in Strawberry Valley. 
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Anisocoma acaulis Gray, 

Occasional in the lower part of the Transition Zone and 
below. The long, prostrate peduncles spread out from the 
rosette of leaves like the sx>okes of a weeel and bear on their 
upturned tips the showy yellow heads, thus giving character to 
the gravelly hill-sides on which they occur. When growing in 
partial shade the peduncles are ascending or erect. (No. 1807.) 

Antennaria speciosa E, Nelson, Proc. U. S. Nat. Mus. xxiii. 
705 (1901). 

This rare and beautiful plant forms large mats in the upper 
end of Round Valley at 9200 ft. alt. and in the south end of 
Tahquitz Valley at 8500 ft. alt.; it also grows in scattered 
pat(ihes on Fullers Ridge and in Tahquitz Valley at altitudes of 
6500-7200 ft . ( Nos . 718 , 240 1 . ) 

Aplopappus interior OoHlle, Proc. Biol. Soc. Wash. vii. 65 
(1892) andContr. U. S. Nat. Herb. iv. 121 (1893). Sfenotus 
interior Greene, Eryth. ii. 72 (1894). 

C^)mmon along the borders of the Colorado Desert, rea(‘hing 
our limits only along the edge of the chapairal belt of lower 
Tahquitz Valley and among the rocks at Ken worthy. The plants 
do not attain a height of more than about three feet in this 
region. (No. 1140.) 

Aplopappus Palmeri Gray. 

This species was found at a few places in Onstatt and Hemet 
vaUeys, below 5500 ft. alt. (No. 2232.5.) 

Artemisia dracunculoides Pnrsh, 

Oc(iasional along streams up to 8200 ft. alt. (No. 2622.) 

Artemisia heterophylla Nutt, California Mugwort. 

This is another rather common weed of the streams but was 
not found above 6000 ft. alt. (No. 2633.) 

Artemisia tridentata Nutt. Sage-brush. 

The true Sage-brush covers large areas in the Upper Sonoran 
Zone to the southeast of San Jacinto Mt., and is also com- 
mon beneath the Yellow Pines of the Transition Zone in Thomas 
Valley. 
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Aster Andersonii Gray. Sierra Aster. 

The only known station for this Aster in Southern California 
is Tahquitz Valley, where it is very common and conspicuous in 
the more boggy parts of the meadows between 8000 and 9000 ft. 
alt., being thus limited to the Upper Transition Zone. In the 
Sierras it is more common in the Canadian Zone, where it also 
inhabits moist meadow lands. (Nos. 780, 2574.) 

Aster Fremontl Parishii Gray. 

Collected only in the meadows of Strawberry Valley; August. 
(No. 2625.) 

Bseria gracilis Gray. Gold Fields. 

This Sonoran species was collected in Thomas Valley. 

Bigelovia graveolens glabrata Gray. 

Common all over the mountain from the lower part of the 
pine belt up to 9500 ft. alt., blossoming from August to October. 
(No. 2580.) 

Brickellia Californica Gray. 

Among the ro(*ks above StrawbeiTy Creek at 5000 ft. alt. 
(No. 2891.) 

Carduus Californicus {Gray) Greene, Proc. Acad. Phila. for 
1892, 859 (1898). Gnirus Californicus, Gray. Girsium Gali- 
fornicum Gray. Thistle. 

Scattered throughout the Lower Transition Zone of the south 
and west sides. (No. 2286.) 

Carduus Drummondii acaulescens Gray. Girsium acaule 
Americantim Gray. 

This peculiar thistle, whicdi usually produces several sessile 
heads of flowers in the center of the rosulate cluster of radical 
leaves, is quite frequently found in meadows of the south side 
at 4400-6000 ft. alt. (No. 2421.) 

Chaenactis lanosa DG. Pin-cushion. 

Very common beneath the j)iues at Kenworthy. At higher 
altitudes its place is taken by G. tenuifolia. (No. 2165.) 

Chfienactis Parishii Gray. 

Collected on Tahquitz Ridge at 7200 ft. alt. and in the lower 
part of the pine belt of Tahquitz Valley 6000 ft. alt. It has been 
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Gnaphalium Chilense Spreng. Cotton-batting Plant. 

Only occasional, at altitudes less than 6000 ft. (No. 2609.) 

Gnaphalium palustre Lowland Cudweed. 

This woolly little composite is gregarious along stream-banks 
in Strawberry and Tahquitz valleys and in damp gravel on the 
shores of Lake Surprise. (No. 2666.) 

Helenium Bigelovii Gray, Sneezeweed. 

Near streams throughout the Transition Zone, but by no 
means common. At the head of Tahquitz Valley, 8700 ft. alt., 
the large heads form conspicuous yellow patches in the boggy 
hillside meadows. (Nos. 848, 2467.) 

Helianthus Parishii Gray. Parish Sunflower. 

Rare along water courses around Strawberry Valley. (No. 
2612.) 

Hemizonella minima Gray. 

In May this plant is common beneath the pines of the south 
side at about 52(X) ft. alt. It has not been previously reported 
from Southern California, but was collected by A. J. McClabdiie 
on Wilsons Peak, May, 1896. Perhaps, because of its small size 
and early flowering period, it has been overlooked. (No. 1802.) 

Hemizonia Wrightii Gray. Tarweed. 

Collected only twice; the flrst time at 4400 ft. alt., the second 
at 5200 ft., both stations being within the pine belt of the south 
side of the mountain. (Nos. 2420, 2657.) 

Hieracium albiflorum HooJc. Hawkweed. 

The long, straggling stems of this weed are occasionally seen 
in the upper half of the Transition Zone. (No. 817.) 

Hieracium horridum FHes. 

More common than the last and usually at higher altitudes, 
reaching into the Canadian Zone at Deer Springs. It was not 
found except in the cracks of large rocks or in decomposed 
granite at their bases. (Nos. 814, 2560.) 

Hulsea heterochroma Gray. 

Rare, found only on Chalk Hill, and not more than half a 
dozen plants in all. These viscid, and exhaling a rank, disagree- 
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able odor; robust, the main stem 5 ft. high, the branehes simple, 
ascending, the lower Ij ft. long; the larger leaves 7 in. long by 
2 in. wide; heads racemosely disposed on the brancihes, the 
peduncles sometimes in. long. (No. 2048.) 

Hulsea vestita callicarpha (WaU.) Hall, comb. nov. H. 
callicarpha Wats., in Gray, Syn. FI. i. pt. 2, 342, as syno- 
nym. El ( -aparossa. 

Stems several, from an annual or biennial root, branching 
above, li~3 ft. high, woolly below, viscid hirsute above; basal 
leaves numerous, (dothed with a dense tomentum, obovate, 
spatulate; the rameal scattered, broadly oblong, l-li in. long, 
passing above into bracts of the mu(?h elongated peduncdes: 
involucre 5 lines high; rays yellow, the ligule 3 lines long; — 
otherwise as in the species. 

Thomas Valley, San Jacinto Mt., California, at 4550 ft. alt.. 
May 26, 1899 (II. M. Hall, no. 1180.1, type.) The type is in 
the Herbarium of the University of California. 

Not rare in sand w'ashes, on open hillsides, and beneath 
])ines, on the south side, at 4400-9000 ft. alt., varying toward 
typical H. vestita in the upper part of its range. We have 
examined the following specimens from this region: July, 1880 
(S. B. Parish, nos. 531 and 531a, the latter being a co-type of 
the undescribed H. callicarpha Wats.) ; June, 1882 (S. B. Parish, 
no, 531); July 5, 1895 (A. W. Anthony); May, 1901 (W. L. 
Jepson, no, 1317); May, 1899, and May to Aug., 1901 (H. M. 
Hall, nos. 1180.1, 1808, 2313, 2334, 2682). It has also been 
collected on Cuyamaca Peak, July 7, 1894 (T. S. Brandegee), 
and on Palomar Mt., Aug. 1, 1898 (T. S. Brandegee). 

This variety is intermediate between H. vestita and H. Cali‘ 
fomica, differing from the former mainly in the less-enduring 
root and in the taller, more branclied and somewhat leafy stems, 
while from the latter it is distinguished by its smaller rameal 
leaves, elongated peduncles and smaller heads, these bearing 
shorter and less conspicuous rays. Nos. 2313 and 2334, of the 
author^s collecting from altitudes of about 9000 ft. approach 
H. vestita in having the leaves much reduced on the scape-like 
stems. 
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Layia glandulosa H. & A. Blepharipappm glandulosus Hook. 

Plentiful in the open pine forests and meadows of the Johnston 
Ranch, altitude 4500 ft. (No. 2185.) 

Layia platyglossa Gray, Tidy Tips. Blepharipappm platy- 
glostis Greene, Pitt. ii. 246 (1892). 

With the last. (Nos. 2023, 2041.) 

Lessingia glandulifera Gray, 

Common in the lower part of the pine belt, flowering in 
autumn . ( No . 2626 . ) 

Madia dissitiflora T, A G, 

Barely reaching our limits in the (*>ahons of the west side. 
(No. 2040.) 

Madia tenella Greene, Pitt. iii. 167 (1897). 

This species occurs sparingly in the lower part of the pine 
belt of the south and west sides. (Nos. 2268, 2662.) 

Malacothrix Californica DC, 

Sandy soil of Thomas Valley. (2182.) 

Malacothrix Clevelandi Gray, 

This enters our limits from the chaparral belt to the south. 
It is common beneath the Coulter Pines near Chalk Hill. (No. 
2087.) 

Microseris linearifolius {DC,) Gray, 

Valleys and meadows of the south side below the 4500-foot 
contour. (Nos. 2024, 2086.) 

Pentachseta aurea Nutt, 

Not seen except on the south side, but there it is abundant, 
both in the meadows and beneath the pines, from 40(K) to 6000 
ft. alt. Where it is exposed the stems are either simple or 
branched from the base and only a few inches high; in the shade 
it is sometimes two feet or more high and branched above, the 
lower leaves fully two inches long. (Nos. 1124, 1136, 2057.) 

Rafinesquia Californica Nutt, 

Thomas Valley, at 4500 ft. alt. 

Senecio triangularis Hook, 

This Senecio reaches the southern limit of its range on 
San Jacinto Mt., where it occurs only along the creeks that flow 
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down the north side, and again in the hillside bogs near Deer 
Springs. These stations have an altitude of 7500-9000 ft. and 
are along the borderline between the Transition and Canadian 
zones. The species grows in similar localities in the San Ber- 
nardino Mts., but no other stations have been reported for 
Southern California. (Nos. 2535, 2571.) 

Solidago Californica Nutt, (xolden Rod. 

Common over the higher slopes, running down to 5000 ft. alt. 
along Snow Creek. (Nos. 342, 827.) 

Sonchus oleraceus L, Common Sow-Thistle. 

Along streams in Strawberry Valley, etc. (No. 2294.) 

Stephanomeria virgata Benth, S. panindata Nutt. 

Plentiful in the lower part of the pine belt. (Nos. 2587, 
2031.) 

Troximon heterophyllum (Nutt.) Greene, Bull. Torr. Club. 
X. 88 (1883). Macrorhynchufi heterophyllus Nutt., Trans. 
Am. Philos. Soe. vii. 430 (1841). Agoseris heterophylln 
CiRKENE, Pitt. ii. 178 (1891). 

Colle<*ted in the meadows of Thomas and Shingle valleys and 
along Sciuirrel Creek, all within the pine belt of the south and 
west sides. (No. 2038.) 

Troximon retrorsum {Benth.) Gray. Agoseris retrorsa Greene, 
Pitt. ii. 178 (1891). 

Oc(^asional throughout the lower part of the pine belt. 

Wyethia coriacea Gray. 

On low hills in Thomas Valley. (No. 2170.) 

These specimens are (]uite depaui)erate as compared with the 
usual form: some are almost acaulescent, the small heads rising 
from the bases of radical leaves, the latter only 4-5 inches long, 
often truncate at the broad base; pappus variously cleft, the 
lobes sometimes awn-like, sometimes broad and fimbriate. There 
are, however, no constant characters on which to separate this 
form from the type. 
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103 (15) 

Copa de Oro 81 

Corallorhiza multiflora 69 

Coral -root 69 

Cordylanthus filifolius 114 

Nmnnii 114 

Corethrogyne fllaginifolia 126 

Cornus Nuttallii 99 (15) 

pubescens 99 (31) 

Cottonbatting Plant 128 

Cottonwood, Black 70 

Cotyledons laxa 83 

Cow Parsnip 98 

Cream -cups 81 

Crest formation 32 

Cryptanthe ambigua 108 

Jonesii 108 (37) 
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Cucurbita foetidissima 122 

perennis 122 

Cudweed, Lowland 128 

CuBCuta Californica 103 

subinelusa 103 

CyperuB ariBtatus 64 

Datisca glomerata 96 

Deer BruBh 94 

Deer- grass 58 

Deer- weed 90 

Delphinium decorum patens ... 79 

Parryi 79 

Dendromecon rigidum....81 (13, 18) 

Desert winds, effect of 38 

Deweya arguta 99 

Dicentra chrysantha 81 (13) 

Diplacus longifloru8..115(13, 37, 39) 

IHsHchlis maritima 57 

Diatichlis spicata 57 

Distribution of plants 10, 34 

Dock, Willow -leaved 76 

Dodder 103 

Dodecatheou alpinum....l0l (15, 30) 

Jeffrey! redolens 101 

media alpinum 101 

Dogbane 102 

Dogwood, Common 99 (31) 

Nuttall’s 99 

Draba corrugata 82 (16, 33) 

Drudeophytum Parishii 99 

Drymocallis 86 

glandyfosa 87 

Durango Root 96 

Dutchman’s Breeches 81 

Echinocystis raacroearpa 112 

122 (13, 19) 

Elder, Mexican 121 

Eleocharis acicularis 65 

palustris 65 (31) 

Elymus glaber 57 

glaucus ^7 (29, 30) 

maximus 57 

multi setus 57 

Parishii 58 

pubifloruB 58 

triticoides 58 (29) 

Epieampes rigens 58 

Epilobium adenocaulon per- 

plexans 96 

glaberriraum 96 (31) 

Oregonensegracillimum 97 (30) 

paniou latum 97 

spicatum 97 

Epipactis gigantea 70 (31) 

Eremocarya lepida 108 

Ericameria cuneata 126 (32) 

Erigeron casspitosus 127 

folioBus 127 

Jacinteus 127 


Erigeron petrophilus 127 

ursinus 127 

Eriodictyon Parryi 106 (15) 

tomentosum (13, 18, 39) 

Eriogonum apiculatum 72 (5) 

Baileyi 73 

fasciculatum 73 (13) 

gracile 73 

molestum 73 

nudum pauciflorum 74 

saxatile 74 (33) 

stel latum 74 (15) 

taxifolium 74 

Wrightii subscaposum . . 74 

taxifolium 74 

Erigonum, Naked-stem 74 

Eriophyllumconfei*tiflorum .... 127 
Wallace! 127 


Eritriehinm micranthum lepidam 108 
murieulatum ambiguum . .. 108 

Erodium ciciitarium 92 

Erysimum asperum 82 

Erythrcea venusta 102 

Eschscholtzia Californica ...81, (13) 

Eulophus Parishii 98 (15, 30) 

Eumimulus 117 

EunanuB 117 

Breireri 118 

Euonymus Parishii 93 (5, 15) 

Euphorbia hirtula 93 

Palmer! 93 (27) 

serpyllifolia 93 

Evening Primrose, California.. 97 
Factors of plant dirtribution .. 34 

Factors, Battle of the 42 

False Hellebore 69 

J’alse Solomon’s Seal . . 69 

Feather-grass, Parish’s , 63 

Figwort 120 

Filaree 92 

Fir, White 23, 52 (14) 

Fire- weed 97 

Flax, Blue 93 

Forests 19 

Forest fires 25 

Forest protection 25 

Formations 16 

Fragaria Californica 85 (15) 

Frasera Parryi 102 (27) 

Fremontia Californica 95 

Fremmitodendrm Californmim. 95 

Fringe -pod 83 

Fuchsia, California 98 

Galium angustifolium 121 

Aparine 121 

Californicum 121 

multifiorum 121 

Garrya Fremontii 99 (27) 

Veatchii 100 
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Qayophytum lasiospermum 97 

pumilum 97 

ramosissimum 97 

Geology 10 

Geranium Premontii 92, (50) 

Richardsonii 92 

Geranium, Wild 92 

Gilia aehilleftifolia 103 

ciliata 103 

dianthoides 103 

densifolia 104 

glutinosa 104 

inconspieua sinuata 104 

latiflora 104 

exilis 104 

Lemmoni 104 

pharnaceoides 104 

pungeris 105 (15, 33) 

Hookeri 105 (15) 

tenuiflora 104 

altissima 105 

virgata 105 

Gilia, Fringed 104 

Gnaphalium Ohilense 128 

palustre 128 

Godetia quadrivulnera 97 

Golden Bloomeria 67 

Golden Rod 131 

Gold Fields 125 

Gomphocarpufi tomentosm 102 

Gooseberry 84 

Goosefoot, White 76 

Habenaria leucostachys 70 (31) 

Hawk weed 128 

Helenium Bigelovii 128 

Helianthus Parishii 128 

Hellebore, False 129 

Hjmizonella minima 128 

Hemizonia Wrightii 128 

Hemp, Indian 102 

Heracleum lanatum 98 

Hespet'oyucm Whipplei 69 

Heterocodon rariflorum 123 

Heuchera rubescens 83 (16,33) 

Hieraceum albiflorura 128 

horridum 128 (33) 

Holcus lanatuB 59 

Hollyhock, Wild 95 

Holodiscus discolor dumosa 

85 (16, 32, 33) 

Honysuckle, Wild 121 

Hookei'a capitata 67 

minor 67 

Hw'kelia callida 87 

Clevelandti 87 

Hosackia crassifolia 90 

decumbens 90 

glabra 90 

grandidora 90 


PAGE 

Hosackia oblongifolia 90 

Purshiana 89 

strigosa 90 

Hudsonian Zone 12, 15 

Hulsea Californica 129 

callicarpha 129 

heterochroma 128 

vestita 129 

vestita callicarpha 129 

Hydrocotyle ranunculoides 95 

Hypericum anagalloides 98 

formosum 95 (15) 

Scoulen 95 

Insolation 46 

Iris Hartwegi australis 69 

Juncoides comosum 66 

J uncus bufonius 65 

CAinaliculatuH 65 

rompresms 66 

effusiis 65 

longistylis 65 

macrophyllus 65 

margin at us 65 

Mexicanus 66 (29) 

oxymeris 66 

pha'ocephalus paniculatus 66 

Kelloggia galioides 121 (15) 

Keeler -grass. Crested 59 

Soft 59 

Kceleria cristata 59 

pubesceus 59 

KrynitMa JonesH 108 

Laud slides, effect of 40 

Larkspur 79 

Lathyrus hetiflorus 89 

violaeeus 89 (13) 

Laurel, California 80 

Layia glandulosa 130 

platyglossa 130 

Lepidtmn iutermrdium 82 

Lepidium medium 82 

Lessengia glandulifera 130 

Lettuce, Indian 77 

Libocedru8decurren8 22, 53(15, 72) 

Life zones 10 

Lilac, Mountain 94 

Lilium Parry i 68 (31, 50) 

Lily, Parry 68 

Limosella aquatica 116 (31) 

JAn an thus nUatus 102 

dianthifiorus 104 

Lemmoni 104 

pharnaceoides 104 

Linum Lewisii 93 

Listera convallarioides 70 

Lithophragma affinis 84 

Loco -weed 89 

Lomatium Mohavense 99 


Lonicera hispidula subspioat^a.. 121 
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Lotus Americanus 89 

crassifolius 90 

glaber 90 (13) 

leucophfeus 90 

Nevadensis 90 (27) 

oblongifolius 90 (31) 

strigosus 90 

Lower Transition Zone 12, 14 

Lupine 91 

Lupinus albifrons 91 

coneinnus 91 

cytisoides 91 

forraosus 91 

niicranthus 91 

rivulans 91 

Luzula comosa 66 

Macrorhynehus heterophyllus 131 

Madia dissitiflora 130 

tenella 131 

Mahogany, Mountain 85 (18) 

Malacothrix Californica 130 

Cleveland! 130 

Maldeojo 67 

Manzanita, Common 100 (18, 19) 

Maple, Sierra 93 

Meadows 27 

Meadow-grass, Chandler’s 60 

Fowl 59 

Meadow Kue 80 

Meadow Sweet, Dwarf 85 

Megarrhiza Californica 122 

Melica imperfecta flexuosa .. . 59 

Melic- grass, Limber 59 

Mentha Canadensis 108 

spicata 108 

riridis 108 

Mentzelia eongesta 96 

dispersa 96 

gracilenta 96 

Microseris linearifolius 130 

Milkweed 103 

Mimulus brevipes 116 (37) 

cardinalis 116 

exilis 116 

floribundis 116 

Fremonti 1 16 

glutinoHus Itrachypus 115 

Langsdorfii nasutus 116 

Tilingi 116 (28) 

moschatus longiflorus 117 

nmutus 116 

Palmeri 117 

pilosellus 118 

pilosm 116 

primuloides 118 (28) 

rubellus 118 

Tilingi 116 

Mint, Wild 108 

Mistletoe 72 
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Mistletoe, Pine 72 

Mock-orange 122 

Moisture 9. 34 

Monardella lanoeolata 108 (27) 

linoides stricta 109 

macrantha 109, 110 (44, 45) 

arida Ill 

nana Ill 

piuetorum 110 

tenuidora 110 (44) 

nana Ill 

odoratissima Ill (15, 33) 

tenui flora 110 

Monkey-dower, Scarlet 116 

Montane and desert conditions 44 

Montia Chamissonis 77 (15) 

perfoliata 77 

spathulata 77 

Mudwort 1 16 

Mugwort, California 124 

Muilla serotina 68 

Mustard, Black 81 

Tansy 82 

Tower 81 

Nama Parvyi 106 

Nasturtium officinale 82 

Neckweed 120 

Nemacladus longidorus 123 

montan Hif 123 

ramosissimuR montanus ... 123 

Nemophila msignia 107 

Nemophila Menziesii 107 

integrifolia 107 

spatulata 107 

Nettie 72 

Nettle, Hedge 114 

Nicotiana attenuata 114 

Nightshade, Blue 114 

Nolina Parryi 68 (39) 

Nomenclature 52 

Oak, Black 71 

Kellogg 71 

Live 71 

Scrub 72 

(Enothera biennis hirsutissima .. 97 

(Enothera bistorta 97 

Californica 97 

hirtella 97 

Hookeri 98 

micrantha 98 

strigulosa 98 

Onagra Hooka i 98 

Onion, Wild 67 

Orchis, Stream 70 

Origin of San Jacinto Flora.. 47, 51 

Orthocarpus lasiorhynchus 118 

Parishii 118 

purpurasoens 118 

Osmorhiza nuda 98 
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Owl’s Clover 118 

Oxyria digyna 74 (16, 33, 80) 

Oxytheca caryophylloides 74 

emarginata 75 

perfoliata 75 

trilobata 76 (75) 

Painted Cup 115 

Woolly 115 

Panicularia nervata 59 (15, 29) 

Pauicum thenuale 59 

unaphyllum 59 

Parry Pinon 20 

Pectocarya penicillata 108 

Pedieularis semibarbata 

118 (15, 27, 33) 

Pennyroyal, Western 108 

Pennywort 98 

PeiitachsBta aurea 130 

Pentstemon antirrliinoides (13) 

Bridgesii 119 

centranthifolius 119 (120) 

labrosus 119 (27) 

Palmeri 119 

Parishii 119 

Rothroekii 120 (26, 50) 

spectabilis 120 (13, 119) 

ternatus 120 

Pepper -grass 82 

Peucedanum Mohavense 99 

Pliaeelia brachyloba 107 

circinata 107 

distans 107 

leucaniha 107 

Magellanica 107 

rainosissima 108 

Whitlavia 108 

Philadelphus serpyllifolius 

83 (32, 50) 

Phleum alpinum 59 (29) 

Phlox austro-niontana 106 

Phoradendron juniperinum Li- 

bocedri 72 


villosum 


Phytogeographic formations .... 16 


Pigweed 76 

Pimpernel, False 95 

Pin -cushion 125 

Pine, Coulter 20, 53 

Jeffrey 20, 53 

Limber 24, 53 (33) 

Lodge Pole 53 

Murray 23, 53 (33) 

Parry 20 

Pifton 20 

Sugar 22, 53 

Tamarack 53 

Yellow 20, 53 (14) 

Pinedrops 100 

Pink, Indian 78 


PAGE 

Pinus contorta Muirayana 53 

PinusCoulteri 20, 53 (15, 72) 

flexilis 24, 53 (15, 33, 40) 


Jeffreyi 53 

Lambertiana 22, 53 (72) 

monophylla 20 

Murrayana ...23, 53 (15, 33, 40,' 

Parryana 20 

ponderosa 23. 53 

Jeffreyi 20, 53 (72) 

Pipsissewa 100 

Plantago Patagonica gnapha- 

loides 121 

Platystemon Galifomicus 81 

Plectritis macrocera 122 

Poa alpina 60 (16, 29) 

Buckleyana 60 

Howellii Chandleri 60 

Polygonum aviculare 76 

Bislorta 76 

bistortoides 76 (15, 30) 

Douglasii 76 

imhricatum 76 

tenue 76 

Watsoni 76 

Polypogon Monspeliensis ....60 (29) 

Pond formation 31 

Pond weed 54 

Poppy, California 81 

Prickly 81 

Tree 81 (18) 

Populus trichocarpa 70 

Potagometon Claytoni 54 (31) 

Potentilla acuminata 86 

Blofichkimia 87 

brevifolia 86 

callida 86 

Clevelandi 87 

fastigiata 88 

glandulom lactea 88 

Nevadensis 87 (15) 

gracilis 87 

fastigiata 88 

rigida 88 

Grayi 86 

Kingii 87 

lactea 88 (15) 

Is'uttalUi 88 

Primrose, Evening 97 

Prunus demissa 88 (15) 

emarginata 88 

Pseudotsugamacrocarpa..20, 54(15) 

Pterospora andromeda 100 

Pterostegia drymarioides 76 

Pussy-paws 78 

Pyrola aphylla 100 

picta 100 

Querous Californica 71 (15, 72) 

chrysolepis 71 (72) 


Bot.— 10. 
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Quercus dumosa 72 

Kelloggii 71 

Rabbit Ears 119 

Bafinesquia Californica 130 

Ragweed 123 

Ramona pachya tacky a Ill 

Ranunculus alismesfolius alis- 

melius 79 (16) 

Californicus latilobus 80 

Cymbalaria 80 

Esehseholtzii 80 (16, 33) 

Ludoviciartus • 80 

Rattlesnake Weed 93 

Red -top, Bunch 60 

Region covered 3 

Rein -orchis, Sierra 70 

Rhamnus Californica tomentella 

94 (27) 

crocea ilicifolia 94 

Rhododendron oecidentale 


Rhus trilobata 93 

Ribes amictum 84 

cereum 84 (33) 

lacustre molle 84 (33) 

Menaiem 84 

Nevadense 84 (15) 

nuhigenum 84 

aanguinmm variegatum 84 

Riparian formation 30 

Rock surface, effect of 40 

Rosa Californica 88 

Rose, Wild 88 

Rubiis Nutkanus 88 

Rubus parviflorus 88 

Rue, Meadow 80 

Rumex salicifolius 76 (28) 

Rush, Bog 65 

Toad 65 

Sage-brush 124 

Salix cordata Mackenzieana .... 70 

Watsoni 70 

laevigata 71 (30) 

lasiolepis /... 71 (30) 

Salvia Californica 113 

carnosa 112 

compacts Ill 

Columbariae 113 

officinalis 113 

Palmer i 113 

pratensis 113 

Sambucus Canadensis Mexi- 

cana 121 

Mexicana 121 

velutina 121 

Sand -verbena, Pink 77 

Sandwort 78 


San Jacinto flora, origin of. ...47, 51 


PAQX 

San Jacinto Mt., General feat- 
ures 6 

Selection of 3 

San Jacinto Peak, Plants of .... 33 

Barcodes sanguines 100 

Scarlet Bugler 119 

Scirpus microcarpus 65 

Scrophularia Californica 120 

Scutellaria augustifolia 113 

Bolanderi 113 

Sedum obtusatum 83 

Self-heal 108 

Selinum eryngiifolium 99 (15) 

Senecio Douglasii (13) 

triangularis 130 

Service Berry 85 

Shepherd Purse 82 

Shin-leaf, White-veined 100 

Shooting Star, Alpine 101 

Sidalcea malvBBflora 95 

Silene laciniata 78 

Parishii 78 (16, 33) 

vereeunda 78 

Sisymbrium canescens 82 

pinnatnm 82 

Sisyrinchiura bellum 69 (28) 

Sil4inion glahrnm 57 

mulHsetum 57 

puUfim'um 58 

Skull-cap 113 

Sleepy Grass 63 

Slope exposure, effect of 34 

Smilacina amplexicaulis 69 (31 ) 

Snapdragon 115 

Sneezeweed 128 

Snow Plant 100 

Soil 8 

Solanum Xanti 114 

glabrescens 114 (13) 

Solidago Californica 131 

Sonchus oleraceus 131 

Sonoran islands 37, 38 

Sonoran Zone, Upper 12 

Sorrel, Alpine 74 

Sow-thistle, Common 131 

Spanish Bayonet 69 

Spanish Clover 89 

Spear- grass, Mountain 60 

Spearmint 108 

Species, Catalogue of 51 

Speedwell 120 

Spheeralcea ambigua 95 (18) 

Sphccrosiigma hiatorta 97 

hirtellum 97 


atriguloaa 98 

Sphenoadadium eryngiifolium ... 99 

Spike-rush, Creeping 65 

Needle 65 
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Spindle Tree 93 

Spircea ariwfolia discolor 85 

dumosa 85 

Sporobolus depauperatus 61 (30) 


Spraguea paniculata 78 

umbel lata 78 (16, 33) 

caudicifera 78 

Spruce, Big -cone 53 

Squaw Bush 93 

Stachys albens 113 

bullata 114 

Star of Bethlehem 84 

Stellaria crispa 79 (16) 

Stenotus intenor 124 

Stephanomeria panUmlaia 131 

Stephanomeria virgata 131 

Stipa ("alifornica 61 

Elmeri . 62 

oecidentalis 62 

oceidentalis montana 62 

Parishii 63 

Seribneri 62 

Vaseyi 63 

viridula 62 

St. John’s Wort 95 

Stone -crop 83 

Strawberry, Wild 85 

Streptanthus campestris .. ..83 (27) 

Summit, Plants of 33 

Sun -cups 97 

Sunflower, Parish 128 

Sweet Cicely 98 

Synonoray 52 

Symphoricarpus oreophyllus ... 122 

Parishii 122 (15, 26) 

rotundifolius 122 

Syrmalium glahrum 90 

Tarweed 128 

Tellima affinis 84 

Temperature 9, 34, 46 

Thalictrum Fendleri platycar- 


polycarpum 80 

Thirableberry 88 

Thistle 125 

Thysanocarpus curvipes 83 

Tidy Tips 130 

Timothy, Alpine 59 

Toad Plant 123 

Toad Bush 65 

Tobacco, Wild 114 

Topography 7 

Transition Zone 12, 13 

Trichostema lanceolatum 114 

micranthum 114 

Trifolium involucratum. 92 

Trifolium microcephalum 91 

mouantbum 91 (30) 


Trifolium obtusiflorum 92 

Kusbyi 92 (15, 30, 50) 

atrorubens 92 

tridentatum 92 

variogatum 92 

Wormskjoldii 92 

Trisetum cernuum 63 

Trisetura nutkesnse 63 

subspicatum 63 (33) 

Troximon heterophyllum 131 

retrorsum 131 

Tumble Weed 77 

Twayblade, Broad -lipped 70 

Umbelluria Oaliforniea 80 (13) 

Undergrowth 26 

Upper Sonoran Zone 12, 14 

Upper Transition Zone 12 

Urtica holosericea 72 

Valerianella macrocera 122 

Velma argiita 99 

Parishii 99 

Velvet Grass 59 

Veratrum Californicum 69 

Veratrum speciosum 68 (15, 31) 

Veronica alpina 120 

peregrina 120 

serpyllifolia 120 (30) 

Vervenia, Hill 107 

Vetch 92 

Vicia Americana truncata 92 

Vtlfa depauperatus 61 

graeillima 61 

Viola blanda 95 (16) 

pmetorum 95 

purpurea pinetorum .. 95(15) 

Violet, White 95 

Virgin’s Bower 79 

Wall Flower 82 

Washingionia nuda 98 

Water Courses, effect of 41 

Water-cress 82 

Wheat-grass, Slender 54 

Wild- rye. Slender 58 

Willow 71 (30) 

Arroyo 71 

Wire-grass 66 (29) 

Wood-rush, Common 66 

Wyethia coriacea 131 

Yard Grass .* 76 

Yarrow 123 

Golden 127 

Yerba del Pasmo 85 

Yerba Sapo 124 

Yucca 18 

Whipplei 69 

Zauschneria Calif ornioa lati- 

folia 98 

Zones, Life 10 

'./V. 



ERRATA. 

Page 15, line 12, for Philadelphus microphylluSy read Philadelphus serpylli 
folius. 

Page 27, line 3, for Amorpfta hisjndula, read Amorjdia CaHfornica. 

Page 33, line 35, for Castanea chrysophylla^ read Casianea smipet'virefis . 

Page 84, line 18, add as synonym of Rihes lacustre molle Gray, R. monti 
genum McClatchie, Erythea v. 38 (1897). 



UNIVERSITY OF CALIFORNIA PUBLICATIONS 


BOTANY 

Vol. 1, pp. 141-164, Pis. 15, 16 November 20, 1902 


TWO NEW ASCOMYCETOUS FUNGI 
PARASITIC ON MARINE ALG^.* 


BY 

Minnie Reed. 


CX)NTENTS. 

PAGE 

1. — INTK<)I)U(’T10N 141 

II.— The Ulva-C/OMPosite 142 

III. — The Pkasioea “Composite . .. 151 

IV. — Hei.ATION of the FUNf4US TO THE AL<JA 157 

V.— Geograpiiioal Distribution . . 159 

VI. — Descriptions IGO 

VII.— Methods 160 

VIll.— K xpeanation of Plates 162, 164 


INTKODIK^TJON. 

The aasoeiation of fuiijji with mariue al^jee either iu a 
symbiotic or a. strictly parasitic relation is not common, as thus 
far but comparatively few cases have been reported. For some 
unexplained reason fuii^i seem to prefer to be associated with 
fresh w^ater alfjte, so that nearly all lichen -gonidia are fresh 
w^ater speides. 

♦Presented in partial fulfillment of the requirements for the degree of M.8., 
University of California, December, 1899. Prepared under the direction of Professor 
W. A. Setchell. 
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It is because of this fact that the two marine species just 
discovered on the Pacific Coast of North America (an Ulva- 
(jomposite collected on the Bay of San Francisco, and a 
Prasiola-composite collected on the coast of Alaska), are 
especially noteworthy. 


THE ULVA-COMPOSITE. 

The Ulva-coraposite is a deep gi-een when young but a dark 
olive to almost black when old. When dried it becomes a dull 
dark olive, the older plants always being the darker. The 
stipe and basal portions of the frond are always of a lighter 
color, and often almost a translucent greenish tan. 

The fronds vary greatly in shape, from narrow lanceolate to 
oblanceolate or even sometimes to oval, but the broad lanceolate 
is typical. The frond narrows gi-adually into a short slender 
stipe growing from a disk-like hold fast. Occasionally a speci- 
men is found in which all the fronds arise from the tip of a 
single slender stipe. The old fronds are very seldom regular in 
outline, as the tips and edges have been torn, broken, or con- 
tracted and distorted in various ways. 0(H?asionally specimens 
are collected whicdi send out small fronds and bud-like projec- 
tions from the edges and surfaces of the main frond, giving it a 
very shaggy or ragged appearance. 

There is a very great variation in the size as well as in the 
shape of different 'fronds as they measure from 1 to 2,') cm. in 
length and 1 to 50 mm. in width. The average i)lant is about 
1.5 cm. high. The typi(ial plant has one frond always much 
larger than the others; and all diminishing until the smallest is 
scarcely visible. (Cf. Fig. 1, PI. 15.) 

The surfaces are much roughened by the perithecia, whicdi are 
dark brown or black wart-like eruptions scattered irregularly 
over the frond from near the base to the tip. The perithecia vary 
in shape and size, but are usually hemispherical with a concave 
lighter colored apex, and are scattered over both surfaces of the 
frond. The surfaces of the frond are also usually corrugated or 
wrinkled and warped, as if stretched in some parts and con- 
tracted unequally in others. Often one or both edges of the 
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frond are drawn in, leaving the center to bulge out, or the oppo- 
site edges to curl. 

When fresh the fronds are thick and cartilaginous, but when 
dry they are leathery. The thickest portions are the stipe and 
the basal part of the frond. It becomes thinner towards the tip 
and edges and where no perithecia have developed. The base and 
stipe are from 150^200 thick, while the thinner portions are 
only 70-100 y-. 

A secition shows five distinct layers in the frond. First the 
gelatinous envelopes (one for each surf jme) of medium thickness, 
into which project the ti])s of the lateral mycelial filaments 
which bramdi from the medullary layers. The tips stand up 
close together between the gi*een cells, perpendi(‘iilar to the sur- 
fa(^e like the pile of velvet. Only the lateral filaments lie next 
the cell walls forming a close network about them, but never 
penetrate within. The tips are always thi(?kened and club- 
shaped, but are more angular and more deeply pigmented around 
the perithecia and isolated cell groups, and also on the edges of 
the frond. They have exceedingly thick walls with small 
lumen, and sometimes the walls appear to be stratified. (Of. 
Fig. 2, PI. 15.) The diameter of lateral hyphm is 1-5 y. 

5 list inside eac^h outer layer is an algal” layer of green cells 
as in ordinary Ulva. Every cell or group of cells is eniiosed in 
a (?apsule formed of a network of lateral mycelial threads with 
gelatinous matrix between. First a single cell is enclosed and 
then this divides, grows, and divides again until the resultant 
cells form isolated groups of diads, tetrads or octads in the 
same capsule, which must be gradually expanded by the pressure 
within the siirroundiug mycelial tips either making them angular 
or flattening them somewhat. (Cf. Fig. 3, PI. 15.) 

These grou])S of isolated cells are most numerous around the 
perithecia and on old plants much distorted by many perithecia. 
Often tliesi* (tell-grou]>s are pushed outwards from the edge oi* 
surfa(*e of the frond like buds, or gem mules. This is best seen 
in the cross section, where they stand out more or less distinctly 
from the cellular layer, and may be analogous to soredia, as 
Reinsch (Zur Meeres Algen von Siid-Oeorgien, p. 426-427, 1890) 
has suggested in the case of his Derma tomeris. It seems from 
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the eross sec^tion that the adventitious frondules, arising from the 
surfa(5e or edge of the frond, develop from these groups of 
isolated (jells. It may be that these fronds break off occasionally 
and form new individuals, as their attachment is very slight. 
The cell groups are doubtless forced outwards by their own rapid 
gi’owth and division, which is usually in the planes at right 
angles to the surface and by the outward pressure of the growing 
hyi)ha‘ in the medulla and cortex immediately surrounding the 
capsule. 

The algal cells are 6-13 m high and 4-5 wide. Th(\v 
are from oblong to oval in shape, with the longest diameter 
at right angles to the surface of the frond, so that the two cell 
layers appear much like the ])alisade (*ells of the higher plants. 
In the sui)erfi(jial view the cells seem scattered about without any 
special order, and they appear almost (piadrangular with medium 
spaces between them. 

The medulla is about one-third the entire thickness of the 
frond, that is, 20-50 thick. It is composed of innumerable 
fine mycelial filaments interwoven closely in all directions, 
though the majority are parallel to the surfaces. A gelatinous 
coat surrounds each filament and these coats coalesce, filling in 
all the intersi)aces. The filaments are cylindrical, hyaline and 
much finer than those projecting into the cortex, being scjarcjely 
1 iw. in diameter. The walls are thick and the (jontents granular. 

The perithecia ai)pear on the surface of the frond as blackish 
spherical swellings.* They measure in superficjial diameter 364- 
520 and are usually spherical and mammillate, but aiv 
sometimes flattened oval. Each perithecium (*onsists of a large 
rounded cavity of about the diameter of the normal frond, 
surrounded by a thick wall. In the (jross secjtion (Cf. Pig. 3, 
PI. 15) the wall is seen to be deeply pigmented about the ostiole, 
and also on the side of the cavity opposite the ostiole, that is, 
the basal wall. The cavity is lined by a colorless thin pseudo- 
parenchymatous layer, from which the club-shaped asci originate, 
and proje(jt towards the center. The surface of the i)erithecium 
is the outer (jortical layer of the frond which is somewhat modi- 
fied by the growth and expansion of the interior tissues. The 
algal layer is also considerably modified. There are numerous 
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scattered groups of algal cells, also single algal cells somewhat 
smaller thau nonnal, often flattened and always separated by 
deeply pigmented mycelial branches. Just below the algal 
cell is a dense pseudoparenchyma also deeply pigmented, while 
beneath this is a thi(*,k layer of colorless parencjhyraa Which 
completely surrounds the (mvity on all sides. Within this is the 
innermost lining of the perithecnal cavity, a thin walled proto- 
plasmic subhymeiiial layer from which the asci develop. The 
transition from the mycelial fllaments to the pseudoparenchyma 
layei* is almost imperceptible. The mass of my(*.elial threads in 
the medulla appear as if they had been divided in the center and 
])ressed outwards to form the sides, where they have fused and 
interwoven in forming the walls about the asci. On the sides 
of the perithecium the medullary filaments are again intertwined 
and follow their normal course until again interrupted by the 
develoi)ment of another perithecium. The perithecium projects 
on both surfa(*.es of the frond, but i)rojects farthest on the ostiole 
or apical side. The ostiole gradually develops after the perithe- 
eiurn begins to mature, and probably is formed by a dissolution 
of the yieritheinal walls after their formation, and near the time 
of the maturity of the si)ores. There is a small canal from the 
inner cavity to the outer opening or ostiole. This is lined and 
surrounded at the inner opening by fine, colorless hairs. The 
ostioles are on either surface of the frond, as some perithecia 
open on one side and some on the other. 

The inner wall of the perithecium (consists of one layer of 
cells, flattened tangentially, thin walled and protoplasmic. This 
is the subhymeiiial layer from which the asci are develojied. 
The layer next to this is five or six (iells deep, has thin walls also 
flattened tangentially and often yiointed at the ends. The outer 
layer of pseudoparenehyma has much larger, thicker walled cells, 
slightly or not at all flattened, pigmented very deeply for several 
cells in depth on the upper and lower surfaces, and slightly 
pigmented on the sides within the medulla. The pigmentation 
occasionally extends entirely around the perithecium and into 
the subhymenial layer. The pigmentation varies greatly even 
in the perithecia of the same frond, both in the thickness and 
regularity of the layer. This layer seems to be formed by the 
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coalesoeiiee and interweaving of the outer mycelial branches, and 
seems also to send out branches which radiate outwards to the 
surfa(*-e of the frond, forming a network between the algal cells. 
At the upper surface of the i)erithecium , the myiielial filaments 
whi(»h project close around the ostiole are not so coarse or so 
dee[)ly pigmented. This explains the pale color of the apex of 
the perithecium. Just outside this cinde of pale hypha' are the 
coarse, deeply pigmented, and densely packed my(^elial tips whi<»h 
form a wider circle about the ostiole, and surround the isolated 
grouj)s of algal (jells, or single (*ells scattered about irregularly', 
and fill all the interspa(jes closely. Prom the ostiole itself, very 
fine hyaline hairs project outwards. The developing ])eritheeia 
show, at first, a small lens-shaped collection of hypha^ rich in 
protoplasm in the centei* of the medulla. It soon becomes a 
(‘omplex mass with three to five radiating (*ent(‘rs from whi(*h 
the protoplasmic ascjogenous hypha^ develop and are tola* distin- 
gnislmd by their deep staining. The (central ]>ortions and ])eri- 
thecial walls take the stain less readily. Finally the <*entral 
tissin^s disa])pear and a layer of protoplasmic (jells is forirn^d on 
the inside of the perithecial (javdty, whudi later produ(JCs the ascd. 
By the expansion of the (^,entral (mvity and the elongation and 
increase of the medullary filaments, the outer lateral filaments 
are pressed outwards, bulgingout the (jortical layer with its algal 
(jells, which are scattered and flattened in the procjcss. During 
this period the mycjelial threads of the medulla are presst^l 
together, blended and Interwoven, to form the pseudoparemdiynia 
of the perithecial walls. Just how the hyphal tissue in the centcu* 
is ab.sorbed or spreads out to form the perithecjial walls of delicjate 
cells surrounding the cavity was not distinctly seen, but probably 
the fine hypha-like filaments radiating from the central placenta 
interweave, coalesce, and in some way grow to the perithecial 
wall as it is developing, and are spread out by their expansion 
and growth to form this thin subhymenial layer. No doubt th(j 
cavity within is greatly increased l)y the growth and expansion 
of the developing asci which (jrowd from all sides toward the 
center, filling it, forcing out the perithecjial walls in every 
direction, and thus flattening tangentially the cells of the inner 
walls. Only the innermost layer contains granular protoplasm, 
which is shown by eosin or haematoxylin staining. 
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After the asci have formed, a dense fine hair-like hyaline 
growth develops about the ostiole and projects obliquely down- 
wards into the perithecial cavity between the asci, lining the 
entire canal and ostiole. 

The asci (Cf. Fig. 4, PI. 15) when they first arise from the 
subhymenial layer appear like club-shaped i)roje(;tions from the 
perithecial wall. The i)rotoplasm within is one mass at first, 
but it very soon divides to fonn the eight ascospores. As the 
ascospores grow the as(u bulge and enlarge like small balloons, 
forming a distinct stalk, the eiglit oval spores showing very 
distinctly through the delicate thin walls of the ascus. There is 
an enormous number of asci in each ])ei*ithecium and they are 
continually forming, as may be seen in the cross section, where 
they ap])ear in all stages from those just budding to the ripe 
as(*us with its eight spores. Hence, though the asci are con- 
tinually riiKHiing, the perithecda are always crowded with them 
and it may be this pressure whi(‘h assists in bursting the walls of 
the asci, causing the esca])e of the ascospores out through the 
ostiole. The asci are 23-40 /a long by 10-13 wide. 

Tlie ascosi)or(‘s are hyaline, thick-w’alled, one-eelled and 
3.5-7 /A w5de by 10-13 /a long. They vary somew'hat both in 
size and shape, some being elliptical and others broadly oval. 
Tln‘ si)ore (*ontents ar(‘ granular, with a broad irregular equati>- 
rial band of very refractive bodies, which appear like oil drops, 
yet do not give the i)rdinary reactions for oil (Cf. Fig. 5, PI. 15). 
The outer ])art of this equatorial band lying next the wall is 
protoplasm which stains deeply with eosin or htematoxylin. 

The si)ores are discharged in vast numbers, when the fresh 
fronds with ri})e peril lie(‘ia are placed u])on moist glass slides. 
After a day the slides are coveird with whitish dots, one under 
each perithecium. The spores are surrounded by a whitish 
gtdatinous substance when- ejected. 

The freshly dis(fharged spores germinate readily in a moist 
(diamber, both in fresh and salt water. In three days they form 
long germ tubes, especially when only slightly moist. In germ- 
inating, the spore becannes swollen, the walls appear thinner, the 
bands of refractive bodies disapj)ear or grow thinner, and the 
mycelium projects either from the end or the side adjacent to the 
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equatorial band (Of. Fig. 6, PI. 15). The protoplasm of the 
spore with the refractive bodies flows into the germinating tube, 
which grows very long after a few days, branches and becomes 
septate. After germinating the spores are 1012 wide and 
18 /A long. The young mycelium is 04 in diameter when 
lOlOO /A long. After the spore has been germinated several 
days, the mycelium begins to branch, and often forms either at 
the tip or back of the tip bulb-like swellings nearly as large as 
the spore itself. All along the mycelium the transverse septa 
occur at frequent intervals and are very distinct. 

The Ulva-composite grows just about the upper tide mark on 
the shady side of the sandstone boulders at the entram^e of the 
Bay of San Ph’amdsco. It was first collected at Lands End by 
Prof. W. A. Setchell in October, 1898. It has since been collected 
at Fort Point, and probably occurs all along that shore from 
Lands End to the Fort. It always seeks the shade and some 
protection from the full force of the waves, and occurs in patches 
of various sizes from a few inches to several square feet in extent. 
It has been collected every month in the year and always with 
perithecia. 

It is always associated with a small Ulva, probably U. Cali- 
fornica Wille, and almost as frequently with Enieromorpha 
minima. Sometimes a patch is almost entirely compos(*d of the 
composite plants, and again, with almost all either Ulva or Entero- 
morpha and but a few composite plants. Probably it is either 
this Ulva or this Enterornorjha which forms the algal i)ortion 
of the composite plant. The general shape and size of the fronds 
and hold-fast of the composite suggests Enferomorphn but 

in the cross section there is a very decided diflPerence. The cells 
of the Enteromorpha are much smaller, closer, and more quad- 
rangular, while the long axis is parallel to the surfai^e instead of 
at right angles, as in the composite plant. There is no E. Lima 
associated with the composite or on that shore; so probably that 
is not the algal part, of the composite, as the i)re8ence of the 
fungus could hardly explain such a wide difference in the cells. 

The composite also has a general superficial resemblance to 
Enteromorpha minima^ but a cross section shows a wide differ- 
ence in structure, especially in size and shape of the cells. This 



difference is so great that it is not at all probable that it is the 
algal associate in the composite plant. 

Tne Ulva, however, which always grows with the composite 
is somewhat different in general appearance. It has smaller, 
broader, and thinner fronds, and is a much lighter green than 
the composite. The cross sections, however, resemble each other 
in almost every detail. The size, shape, and arrangement of the 
cells, and the thickness of the outer gelatinous layer are about 
the same. The thickness at the base of the frond is 67-100 ft, 
and the ui)per part of the frond 33-60 ft, while the cells are 
10-13 h long and 5.5-7 /a wide. All these measurements 
correspond qipte satisfactorily with the (‘omposite plant. The 
base and stipe of the two fronds are quite different. The 
com])osite has a slender stipe gradually widening into the base 
of the frond, and is brownish to hyaline, with but few small 
algal (tells, whi(*h seldom ever elongate into tubes growing down 
towards the hold-fast. The Ulva, however, has but little or no 
stipe, as the frond spreads abruptly from the base into a broad 
oval . The (diaracder of the cells near the base is entirely different, 
as they become^ mu<?h larger, while the lower cells form long tubes 
which descend into the hold-fast. Yet these differences might be 
due to the association of the fungus in the composite plant ; so that 
it s(‘ems that there is very little doubt that this associate Ulva is 
the algal part of the composite plant. There is also little doubt 
that this Ulva is U. Caiif arnica Wille, as it resembles the 
authentic specrimeus ])ublished in Phycothc(ta Boreali- Americana, 
No. 611. The cells of (I, Calif arnica Wille, are more quad- 
rangular and slightly thinner and smaller, and have less gelatin 
outside, but these slight differeni^es might be easily explained by 
the different lo(*alities in which they w^re collected, or the method 
of preservation and time of collecting. Willems specimens were 
collected at San Diego, but the species is probably common all 
along the California coast, and like most plants doubtless varies 
somewhat wdth the loimlity. 

The algal portion cannot be Enteramarpha Lima or E, 
minima because of their very different 8truetui*e; nor can it be 
Viva Laciuca L. or U, fasciaia Delile, because of the very great 
difference in size, habit, and general structure. We (*an there- 



150 


University of California Publications. 


[Botany 


fore conclude from all evidence obtainable that tlie algal portion 
of the composite is Ulva Califomica Wille. Thus far no material 
has been examined that is not completely penetrated by the 
mycelium, and bearing perithecia. This fact makes it seem 
probable that the fungus spores germinate and enter the tissues 
of the 3 '^oung Ulva when it is first germinating from the spore 
and they continue their development together, either in a sym- 
biotic or parasitic relation. In this way all the tissues of the 
Ulva are entirely penetrated by the fungus, and therefore we find 
no mature Ulvas with the mycelium just penetrating. 

The fungus forming this composite with the Ulva is quite 
certainly a Guignardia of some kind, as it resembles Quignardm 
Prasiolve (Winter)* in habit, development, and general structure. 
It is probably a new species, as its spores differ from that spe- 
cies both in shape and size, and likewise the asci and perithecia. 
It is associated with the Ulva very much as Reinsch^s fungus in 
Dermatomeris and is similar in habit, but the spores are quite 
different. 

The spores are oval, with thick walls and 10-13 H' by 3.5-7 
while the asci are 23-40 by 10-13 The peritheciura 
measures 364-509 on the outside diameter and 120-270 
on the internal diameter. Guignardia Prasiolm (Winter) has 
spores 12-15 m by 3. 5-4. 5 t*-, and asci 53-57 long by 9 ft wide. 
The perithecium is 200-220 /a wide. The spores are decidedly 
longer, narrower, and more pointed than those in the Ulva. The 
spores of Reinsch’s Dermatomeris Georgian are 5.5 by 2. 5-2. 8 
and asci 33-47 ft by 5.5-7 ft. ”Sporocarp 130 ft internal and 148 ft 
external diameter.^' From the above comparison it is conclusive 
that our fungus is a different species of Guignardia, and perhaps 
it may be named Guignardia Ulvce, as most fitting and suggestive, 
because of its association with that alga. 


* T^tadia Prdgiolce Winter. The species must be transferred to Guignardia, since the 
name Lspstadia is preoccupied by a genus of Compositee. 
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THE PRASIOLA-COMPOSITE. 

The second algal-composite, when fresh and moist, is a dull 
olive-green, but becomes brownish to leaden olive when dry. 
The older plants are always the darker. 

The fronds are very much broader than long, much curled 
and crinkled, and often the edges are involute until they meet, 
so that each frond seems like a little sack. Each plant has three 
or four fronds arising from a single very short stipe at the 
center, or separate stipes from a small central hold-fast. The 
plant is 2~4 cm. across, while the fronds are from 2-4 cm. wide 
and 1-2 cm. in length. (Cf. Fig. 7, PI. 15.) 

The fronds arc soft, flabby, and easily torn when moist, but 
be(*ome brittle and <*oria(*eous or leathery when dried, especially 
when old and covered with perithetda. The gi*eater part of the 
surfa(*e of the frond is roughened by the brownish hemispherical 
elevations of various sizes, 180-454 y- in diameter by 90-175 ft 
high. They are s(‘attered over both surfaces irregularly from 
near tlie ])ase to the ai)ex of the frond. The (*ells viewed from 
the surface are gi’ouped in tetrads, much as in the ordinary 
Prasiola, and the tetrads are arranged in quadrate or polyg- 
onal areas, with distinct hyaline spaces between. In the young 
fronds, having ])ut little or no fungus in the tissues, the 
tetrads an^ very regular and the interspaces perfectly hyaline, 
(Of. Pig. IM, PI. 15) but in older fronds, completely occupied by 
the fungus, the interspaces are no longer hyaline but closely 
packed with ])igmeiited tips of the hypha*. These tips stand up 
peri)endicular to the siuface like pile on velvet, and are sometimes 
between the cells forming the tetrads, as well as the areas between 
the tetrads. It is these tips which darken the fronds and increase 
their thi(»kness and toughness. The surface measure of the cells 
varies from 4 to 10 y- in different fronds. 

In the cross section the outermost gelatinous layer of the 
frond sometimes shows a slight stratification, especially in the 
old plants having many perithecia. The outer layer is also denser 
and the hyphfc do not penetrate through it to its surface. 
Beneath this layer the hypha* are abundant and evenly dis- 
tributed in the older specimens, but very much more scattered 
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and less abundant in the younger plants. Sections were made of 
fronds in all stages of combination, from those without any or 
very few hyphal threads, to those completely penetrated with a 
closely interwoven mycelium. (Cf. Figs. 8-12, PI. 16.) 

The young fronds, scarcely infected with the fungi, are 
monostromatic, but the older composites are from eight to six- 
teen cells thick. This gradual increase in the number of cells 
and consequently of the thickness of the fronds is shown in the 
series of sections represented in figures 8 to 12 on plate 16. 
Soon after the fungus takes possession of the frond, the cells 
begin to show the same tetrad arrangement in the cross section 
as seen from the surface, there being one, two, three or four 
tetrads in the (?ross section of the oldest fronds. Each tetrad is 
closely surrounded by the interwoven mycelium which fonns a 
kind of capsule. In the monostromatic stage the cells are oblong 
to oval or elliptical and often columnar like the palisade cells of 
the higher plants. After the first division, which is always 
transverse to the cell, the cells become quadrangular and always 
remain so in the later stages. The tetrads are less regular in 
shape, size, and arrangement near the perithecia, and often are 
separate or broken up into two or even into single cells more or 
less flattened. In the early monostromatic stage the (‘ells are 
11-14 /A in vertical diameter and 3-9 in horizontal diameter; 
while in the later mature stage of the composite the cells are 
5-11 /A square. The immature or monostromatic fronds are 
16-45 /i- thick, while the mature fronds are 75-146 m thi(?k. 

The hyphse which invest the algal cells, and are interwoven 
in all directions around the tetrads are very coarse, somewhat 
angular, with very thick walls and small lumen. They vary from 
1.5 to 3 /A in diameter at the tips. The inner hyphaei are 
finer, about 1 in diameter and colorless, but the lateral 
branches, projecting out into the cortex, are slightly enlarged, 
becroining club shaped and also slightly pigmented, especially at 
the extreme tips around the perithecia and on the surface of the 
frond. They stand out vertically, embedded just beneath the 
outermost gelatinous layer. The hyphsB do not enter the algal 
cells, but simply lie close to their walls completely surrounding 
them, forming a sort, of capsule about each tetrad when the frond 
is mature. 



VOL. 1 ] 


Reed, — Two New Ascomycetous Fungi, 


153 


The penetration of the fun^pis mycelium into the frond and 
its conta(5t with the algal cells, seem to act as an irritant or 
stimulant upon the cells, and cause them to divide in a plane at 
right angles to the usual division. In this way the frond becomes 
distromatic or polystromatic. As the mycelial threads increase 
in number, and the cells are more fully invested and isolated 
from each other, this division continues until eac^h half has 
divided two or three times and ** tetrads” are finally formed. 
After the final division the '’tetrads’^ are completely inclosed in 
their <*apsules of interlaced my<»,elial threads. 

The perithecia are scattered irregularly over the surface of the 
frond from the base to the apex and vary both in size and shape. 
They are usually hemispheric^al or sometimes slightly mammillate 
and brown to black when mature. The external diameter of the 
perith(Miia varies from 273-450 /a, and the internal diameter 
from 110-216 y-. In the cross section (cf. Fig. 14, PI. 16) 
the perithe(fium lies in the center half-way between the up]ier and 
lower surfaces of the frond where there are but few scattered 
algal cells. At the sides of the perithecium the tetrads have 
been pressed together and broken up by the growth and expan- 
sion of the (‘cntral nucleus, and the final development of the 
perithe<ual wall. The scattered cells on the upper and lower 
surfaces of the i>erithecium are flattened slightly and their tetrad 
arrangement completely destroyed by the expansion of the i)eri- 
thecium. The i>erithecial walls are of medium thickness and are 
pigmented on the upper part about the ostiole and also at the 
base opposite. The inner, subhymenial layer is full of proto- 
plasm and thin walled and is i)seudoparenchyma, not well defined. 
This gradually changes to well defined thi(*k-walled pseudoparen- 
chyma as it passes outward tow^ard the exterior, the thickest walls 
and deepest pigmentation being toward the outer surfaces, there 
being little or no pigmentation at the sides of the perithecium. 
The thick-walled pseudoparenchyma gradually shades into the 
interwoven mycelia about the outer perithecial wall, and the 
mycelial branches project outward from its surface into the 
cortex or joins with the medullary threads at the sides continuing 
the center of the frond until interrupted by another perithecium. 

The perithecium first arises from a mass of hyphsB rich in 
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protoplasm in the center of the frond. This expands and is 
exposed in a dense growth of interwoven hyphae which, as the 
perithecium increases in size, seem to fuse more or less to form 
the pseudoparenchyma wall while the upper and lower walls 
become pigmented. While the perithecial wall is forming the 
central mass of protoplasm seems to become constricted into wsev- 
eral lobes, then a spa(te appears, and finally a rounded cavity 
with a lining of protoplasmic thin-walled cells or closely inter- 
woven myc^elial threads, from which the as(?i are developed later. 
It is during this expansion of the perithecium that the walls of 
the frond are rounded outwards, and the algal cells are flattened 
and rearranged. 

The ostiole is rather small, and very probably is developed by 
a resorption of the perithecial walls in that region, as there is 
no indication of either the ostiole or (mnal in the young immature 
perithecium. The ostiole is surrounded by a dense growth of 
slender colorless hypha^ which extend into the canal and ])ro,ieet 
into the cavity of the perithecium. The asci develop from the 
entire inner wall of the perithecium, and from the subhymenial 
layer, and project into the <*<entrul cavity. They develop su(»ces- 
sively, so are found in all stages from the tiny hypha-like 
projec^tions to the mature ascus with the ripe ascospores. The 
mature asci are long club-shaped stalked bodies 23-40 long 
by 7-14 ft wide, and contain eight ascospores. The spores are 
long and narrow with pointed ends, and walls of medium thick- 
ness. The spores when stained show a broad equatorial band of 
protoplasm, within which are numerous granules and oil drops. 
The spores have thin walls, are hyaline and measure from 
8.5-13.5 M in length and 3-4 m in width. When discharged the 
spores are inclosed in a mucilaginous covering, which causes 
them to adhere rather closely together in masses. 

The Prasiola-composite described above was collected by 
Prof. W. A. Setchell, in the summer of 1899, in two widely 
separated localities in Alaska. It was found in gi*eat abundance, 
growing on the rocks near the tide line on the (ioasts of Unalaska 
and Kadiak Islands. A Prasiola free from the fungus, and 
undoubtedly the same species as in the composite, was found on 
the same rocks. 
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There is not the least doubt that the al^al portion of this 
Alaskan composite is a Prasiola, but of just what species it is 
rather difficult to determine as I have access to but few authentic 
specimens, and most of the descriptions and figures are inadequate 
and unsatisfactory. Both the habit of the composite and its 
association with the fungus suggest Mastodia iessellaia Hooker, 
but Hooker’s figures appear to be diagrammatic, while his 
description does not agree with our Alaskan specimen. Hariot, 
however, collected the same ’’ Prasiota tes.sellata ” on the Island of 
Terra Del Puego, and carefully describes it in his article on the 
alga? of the Mission Scientifique du (’ap Horn’s” (1882-83). 
He carefully describes and figures the microscopiti stnu^ture, and 
compares his material with Hooker’s specimens, finding them to 
be identical, though his specimens were marine and Hooker’s 
were fresh water. Hariot discovered the composite nature of the 
Mastodia, which Hooker never suspected, and decided that it was 
Prasiohi tessejlafa associated with an ascomycetous fungus, 
Lwsfudia Prasiohe Winter. Since Hooker’s first publication of 
Mastodia iessellaia in the Journal of Botany (1845) it has been 
republished, figured, and described by several botanists, yet 
Hariot is the only one who really makes the nature of the 
composite clear. In 1849, Kiitzing referred Mastodia ies,HeUaia> 
Hook, to the genus Prasiola. He gives a figure in TabulsB 
PhycologicHP (Cf. Vol. 5, PI. 40), which, according to Hariot, 
resembles the plant described by Hooker and Harvey. Rab- 
enhorst in 1868 (PI. Europ. Alg. Ill, p. 311) reproduces 
Kiitzing’ s figures and descriptions, but does not mention the 
concept acles which charax^terize it, or make any comment upon 
the nature of the plant. J. G. Agardh also discusses the 
Viva iessellaia'^ of Hooker and Harvey, and the Prasiola 
iessellaia of Kiitzing, and decides that they are synonjunous; 
but at the same time he considers Mastodia to be a dis- 
tinct genus. Bornet likewise studied Hooker’s Mastodia and 
decided that it was a composite consisting of a Prasiola and 
an ascomycetous fungus. With all these discussions of the 
Mastodia and Prasiola iessellaia, there is no description of 
the Prasiola any better than Hooker’s; hence the difficulty of 
comparing the Prasiola of the Alaskan composite. The Alaskan 
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Prasiola differs from Hooker’s Prasiola tessellata in the shape 
and color of the fronds and in the arrangements of the tetrads 
and areoles. There is not that distinct tessellate arrangement of 
the tetrads, hut the areoles are polygonal or imperfectly quadrate. 

This Alaskan Prasiola, as seen from the surface, resembles 
none of the authentic specimens available for comparison, except 
Prasiola furfuracea (Mert.) Menegh, collected in Sweden by 
Nordstedt. The cells of this specimen are smaller and the cells 
and tetrads and hyaline spaces are not so distinct. The cross 
sections resemble one another, but P. furfuracea is thinner than 
the Alaskan specimen. The frond of P, fnrfnracf'a is 2(>-28 h- 
thick, and the (*ells 10-18 vei*tical diameter and 4-6 
horizontally. The fronds of the Alaskan Prasiola are 16-4r) h- 
thick and cells 11-14 vertically and 4-9 horizontally. 
Another si)ecimeii of Prasiola furfuracea, collected by 11. Heiden 
at Mecklenburg, (Germany, and published in Phykotheka Uni- 
versalis Pasc. IX No. 438, is quite different from both the 
Nordstedt specimen and our Alaskan Prasiola. In Heiden’s 
si)ecimen the tetrad areas are arranged between lines radiating 
from the base of the frond, but near the outer edge the 
areas are like those in Norstedt’s specimen. The cells and the 
plants are very much smaller, while the fronds are stipitate 
instead of sessile as in Nordstedt’s specimen. If both these speci- 
mens are correctly determined this species must vary greatly; 
yet even then it could scarcely be considered the same speiues as 
the Alaskan Prasiola. There is even a wider difference between 
our Prasiola and P. crispa (Lightf.) Ag., both in the sui-face 
view and in the cross section. The cells of P, crispa are larger, 
coarser, and stand out more imominently on the surfa(‘e, while 
the areas are rather rectangular and very distinctly sei)arated by 
a hyaline space. The fronds are very thin and flabby and are 
very broadly reniform with loiffled edges. 

Our Prasiola does not agree with any Prasiola described in 
De Toni’s Sylloge Algarum, so is probably a new species. It 
seems wise then to give this Prasiola a provisional specific name 
until more is known about this gehus and the species have been 
carefully revised after a thorough study. In the meantime we 
suggest the name P, borealis as a good name, indicating its 
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northern habitat. The description will be given later in the 
paper. 

The fungus associated with the Prasiola borealis is probably 
a different species from that collected by Hooker and Hariot, as 
there is (‘onsiderable difference in the measurements of both 
the asci and ascos])ores. The Alaskan species has spores 

8.5- 13.5 M by 3-4 and asci 25-33 y- by 7-14 while the spores 
of Harlot’s species, according to Winter, measure 12-15 by 

3. 5- 4-5 and the asci 53-57 by 9 or 10 fi. The spores of the 
Alaskan spe<*ies are shorter and tlii(^ker in proportion than 
those of Gnignardia Prasiohe (Winter), so that both tlie shape 
and size differ from Winter’s species. It may be appropriately 
named Gnignardia Alaskana, and will be described later. 


RELATION OF THE FUNGUS TO THE ALGA. 

Upon a careful examination of the Ulva-composite, the idea 
of a symbiotic relation between the alga and fungus, similar to 
that of the ordinary Ihdien, is suggested. The outer gelatinous 
layer with the erect hyphal filaments embedded in it, the layer of 
green algal <‘ells ])eni*ath, which are sei>arated from one another 
by these upright tilaments, and in the center the medullary 
layer of coini)a(4ly woven filaments surrounded by gelatin which 
completely .separates the algal cells of the u])per and lower 
surfa<‘es of tlie frond, all suggest very strongly the lichen 
strm^tures, while the perithecia, s(*attered irregularly over the 
surfa(*es of the i*oad. and opening on either surface, together 
with the structure of the perithe<na, especially the parenchy- 
matous layer and its pigmentation, are also very mu(*h like 
certain ascomycetous lichens with heteromerous thalli. 

In textun* and general superficial appearance, the fronds are 
also very similar to some lichens. The bud-like projections of 
the isolated cell groups which form small adventitious fronds, or 
possibly soredia, are likewise characteristic of lichens. 

On the other hand, the plant retains the general Ulva form 
and structure, having the usual holdfast, stipe and ordinary 
shaped fronds with the two layei*s of cells of nearly normal 
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shape, size and interspaces, and also an outer gelatinous 
envelope of about the ordinary thickness. 

Of course there are some alterations in the form and structure 
of the alga; but this always occurs where a parasite takes com- 
plete possession of its host and penetrates all its tissues. Under 
such conditions the alga could not develop normally in every 
detail. Consequently there is a general thickening of the frond, 
a deeper coloration, a greater incegularity in shape and surface 
of frond, with leathery texture, and also less regulai* and nar- 
rower cells. 

All these changes would naturally result from the growth 
and development of the mycelium between the cells and in the 
medulla. The development of the perithecia com])letes the 
abnormal growth and change in the form of the frond, by 
causing the numerous swellings and oi)enings into the medulla. 
Perhaps instead of being a symbiotic relation, whore (^aeh is 
benefited, it may be a (*ase of extnme parasitism, where the 
ascomycete is the aggressor and receives all the benefit at the 
expense of the alga. In none of the material examined has any 
alga been found fruiting or showing any signs of fruit. Probably 
it has not vitality enough to support the fungus and also fruit. 
Yet the plant continues comparatively abundant and persistsnt 
throughout the year. The ascomycete on the (contrary (*ontinues 
producing ascospores throughout the yt^ar with undiminished 
vigor and abundance. The fungus is evidently favorably situated 
for growth and reproduction. 

It may be after all that the relation of these two ])lants is 
symbiotic, and they may be mutually benefited by the union, 
though there is no doubt that the fungus receives the most, 
because it cannot exist without a chlorophyllose plant to ])roduce 
its food, while the alga is able to get its nourishment directly 
from inorganic material. It furnishes not only food but also 
protection to the ascomycete. Possibly the mycelium of the 
ascomycete toughens and holds the frond together so that it can 
better resist wind and weather. It is certainly much tougher 
and better able to resist the waves than an ordinary Ulva. 

In the Prasiola-composite the relation of the fungus to the 
Prasiola is probably much the same as that of the Ulva, though 
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the transformation of the Prasiola is mueh more striking?, and 
the structure more closely approaches that of the ordinary lichen- 
Here the relation seems much more like that of a lichen fungus 
to its gonidial alga, than of an ordinary parasite. The fronds of 
the Prasiola-composite are entirely different from the normal 
Prasiola in structure, as well as in general appearan(*.e. The 
pe(*uliar manner in which the cells divide in three planes and form 
tetrads,’’ thus enormously thi<*kening the frond, certainly sug- 
gests the lichen fonnation. The fact that the tetrads” are so 
entirely isolated and so widely scattered also suggests the distribu- 
tion of li(*hen gonidia in the thallus. Likewise the density of the 
interwoven mycMdium and the pigmentation of the outer layer with 
tin* nuineniiis irregulai-ly scattered iierithecia, still further estab- 
lish(‘s the belitff that it is a lichen. It seems very probable that 
this Prasiola is the gonidia of a lichen fungus, which surrounds it 
and asso<*iates with it very much in the same way as in Rcinsch’s 
Dermatonieris and Ilookc^r's Mastodia. The Prasiola-composite 
resembles both the Mastodia and Dermatonieris in several 
important details; as the isolated ^tetrads,” the perithecia, and the 
dense mycelium separating tliese <‘ells forming the ” tetrads,” as 
well as the general habit of the jdant. Indeed they are so much 
alike in both strmdure and habit, that if Reinsch is (.*orre(*t in his 
classification of l)(*rmatomeris, this Prasiola-composite should be 
<*lassed with them as an endo(‘arpous lichen. The Mastodia, 
whh'h is also a Prasiola-<*omposite, is a fresh water species and 
differs in stn’cral details of stru(*ture, if Hooker's figures are 
corre(*t. They are much alike in surface view, but in (‘ross 
section Hooker’s figures .show only a single layer of algal cells. 
The interweaving mycelium does not show, but only the ]>eri- 
thecia, while Harifd’s figures show all these details and resemble 
ours (juite closely. Perhaps the lUva composite should also be 
<*lassed in this .same group, though it is much less distorted and 
tj*ausformed by the fungus than the Prasiola, and re.sembles a 
lichen miiidi less, both in external api)earance and structure. 
Yet in spite of these differences these four composites are 
undoubtedly closely related and seem to approach the true li<*hen 
structure. It seems best, however, in view of the later ideas 
concerning lichens, to describe them simply as composites of 
merely parasitic relationship. 
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GEOGRAPHIC DISTRIBUTION. 

It is a rather interesting? fact that the first speeimens of suc^h 
marine (composites should have heen eolleeted in the Antarctic 
regions and the last near the Arctic regions, though not within the 
Arcti(c (hncle. It is also noteworthy that two comjiosites have alga^ 
in the same genus and all have fungi of the same genus, so that 
they are very closely related in spite of the fact that they come 
from opposite hemispheres. The Alaskan species, in all j)rol)a- 
bility, is widely distributed along the Northern Pacific shores, 
and may extend into the Arctic region. The Ulva-comjmsite, 
thus far collected only in San Fraucis<co Bay, may extend up and 
down the c(^ast some distance. 


DESCRIPTIONS. 

Prasiola borealis, sp. nov. 

Fronds broad con<?ave cummte to broadly obovate, with a 
stipe, or sessile, margins (crenulate, crispate, or entire, ])right 
gi’een, thin to medium, flabby and membranaceous; plants sub- 
erect O.o-l cm. high, forming a small rosette of three or four 
fronds from a small hold-fast. Cells in surfacce view quadrate 
medium size, arranged in distinct tetrads with a well mark(*d 
space. The tetrads are disposed in quadrate or polygonal areas, 
with wide spacces between them. Cells in cross section obhmg 
to oval (^r columnar, close together with a thick gelatinous cortex 
on both sui*faces. The cells are 11-14 vertical diameter and 
4-9 horizontal. The frond is 33-45 m- thittk. 

Guignardia Ulvae sp. nov. 

Perithecia numerous scattered irregularly over fronds, large, 
conspicuous, dark brown to black, spherical, immersed in the 
thallus of Ulva Califomica Wille, but prominent on both 
surfa(?es, 364-509 in diameter, vertex convex, pore simple, pale 
to hyaline, opening on either side of the frond. Asci balloon 
shaped, stalked, with eight spores, 53-57 /a long, 9 ft wide. 
Spores oblong to oval, thick walled with granular or oily (?on- 
tents, hyaline, 10-13 /* long by 3.5-7 ft wide. 
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Guignardia Alaskana Hp. nov. 

Perithecia dark brown or bla(*kish, numerous, scattered irrej?- 
ularly, large, spherical, immersed in the thalli of Prasiola borealis. 
l>roje(?ting on both surfaces, 27J1-450 in diameter, vertex 
convex, pore simple, opening on either surface of the frond. 
Asci (*lub-shaped with long stalks, eight spored, 25-33 /a long 
and 7-14 /a wide. Spores narrowly ellipti(*.al, with pointed ends, 
with medium thin walls, hyaline: 8.5-13.5 /a long, 3-4 aa wide. 


METHODS. 

F\)r the coarser anatomy and general structure, ordinary 
razor se(*tions were used, but for the more minute study of the 
mye(»liiim and ))erithe(*ial walls it was necessary to embed and 
s<*ction with the microtome. 

I fixed my material, after soaking in sea water, by boiling 
in a saturated solution of corrosive sublimate a moment, then 
ninning up from 50 per cent, into 1(K) ])er cent, alcohol, passing 
through bergamot oil and into paraffine. The sections were 
2-6 /A thick. 

A w^ater sf)lution of eosin ])roved excellent for bringing out 
the mycelium and the [)erithecium with its contents. The proto- 
plasm in the mycelial threads, and in asci or ascospores stained 
deeply, leaving the cell w'alls and mycelial walls in distimrt 
contrast. 

The best stain for the finest detail study is the iron ha?ma- 
toxylin which brings out the mycelia and pseudoparenehyma of 
the peritheciuin very distimdly. 

Thionin, anilin blue and Congo red were also used for stains, 
but they w^ere not very satisfactory. 



Plate 15. 

Ulva-composite. 

1. — Typical g^roiip of plants of Uhm Cabfornica VVille, infested with Gnig- 

nardia Ulvae Reed. (nat. size.) 

2. — Portion of surface view, showing? ” capsules” of cells of the P^Iva sur- 

rounded by the tips of the peripheral piprniented hyphie. (B. & 
L., oc, 2, obj. 1/12.) 

5. — Cross section throuje^h the center of a perithecium. (B. & B. oc. 2, 
obj. 1/2.) 

4. — Three asei from a perithecium. (B. and L. oc. 2, obj. 1/12). 

5. — Seven spores, ejected from a perithecium. (B. & L., oc. 2, obj. 1/12.) 
(5. —Spores germinating? in w’ater. (B. & L. oc. 2, obj. 1/12.) 

Prasiola-composite. 

7. — Typical group of plants of Frasiola 5orca/Ls* Reed, infested \ty Guignardm 
Alaskana Reed. (nat. size.) 
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ALG^ OF NORTHWESTERN AMERICA. 


INTRODUCTION. 

No account of any completeness, or of ])rctension towards com- 
pleteness, of the al"mof the northwestern coast of North America 
has ever been published. Various a(*-counts have been written 
and odd refei'euces have been made in general and special works, 
])ut nothing whi(*h has brought together all the available mater- 
ials. We have been at work for some time trying to obtain 
such a knowledge as to warrant the attempt, and in the following 
pages we shall try to bring together all that is known to us, 
either from specimens or from the literature, of the alga^ of the 
region known as the Northwest Coast, ifnfortunately, the spec- 
imens from which the earlier acx^ounts are drawn, are all pre- 
served, as many as still survive, in various European herbaria 
and are, as yet, inac'cessible to us. We have tried, however, to 
make full use of su(di study as has been made of these in the 
later days and imblished or communi(*.ated to us. While we have 
tried to dis(*uss, or at least to mention, every alga ci*edited to 
our territory, we have laid the greatest sti’ess upon the results of 
our own studies in the held and upon spe(nmens communicated 
to us, or otherwise a(*(^essible. This account, then, represents 
largely our own experience in attempting to obtain a kiiowdedge 
of this algal flora. 

(ilEOGRAPHY. 

The limits set for this account, from the geographical 
point of view, range from Cape Flattery at the northwest- 
ern corner of the KState of Washington, northward along the 
coast to the region of Kotzebue Sound on the Arctic coast of 
Alaska. This general region is chosen for several reasons of 
algal distribution. The study of the algae of the entire western 
coast of North America has made it fairly plain that there are 
four, or possibly flve regions of algal growth on the western 
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coast of North America, well marked off, viz.; — the Boreal, 
the North Temperate, the North Subtropical, and the Tropical 
Regions. The Troi)ical Region is almost unknown as regards its 
algal inhabitants, but from data existing in our collecttions, 
seems to have its northern boundary somewhere in the neigh- 
borhood of Magdalena Bay, on the coast of Lower California in 
the Rei)ubli(*. of Mexico. It may be characterized roughly by the 
abs(*n(‘.e of even the warmer water Laminariaceie and the abun- 
daii(*e of Sargassaceae, Dictyota.cea% and other tro])ical groups. 
From the northern limit of the Troi)i(*al Region, there extends 
northward a Subtropical Region which has its northern bound- 
ary fairly shari)ly marked by Point CVuiception in Santa Barbara 
County in the State of (hilifornia. This region is characterized 
by the preseiK'.e of Laminariacea^ of the warmer wat(‘rs, siudi 
as spiKUcs of Eisenia, Pelagophyciis, and Egregia (E. Uvvigaia 
Set(*hell), by (certain Dictyotacea*, as well as warmer water 
Rhodo])hycea% all of which are either strictly limited to the 
northward by Point Coiiceid.ion, or else are to be found oidy in 
warmer isolated areas a])Ove it. On ])assing to the north of 
Point Con(;eption, a d(^cided change is experienced in the compo- 
sition of the algal flora. The groiii)s just mentioned are absent, 
and certain species characteristic of the (colder waters to the nf>rth 
are met with, ininghHl in certain favored and sheltered lo(*,alities 
wdth si)e(*ies of warmer waters. None of the sti'ic.tly subtro])ie,al 
Lamiiiaria(*,ejn are met with, exce])t oe^casionally the last one 
mentioned. No 'Sargassa(*-ea^ are found, nor any of the i)i(*tyo- 
ta(*.ece, at least none have been found growing. In turn, we meet 
with the Nereocystis of the (‘.older winters, with (‘.ertain si)e(*.ies of 
Laminaria, with the northern Egregia {E. IMvnzhsii (Turner) 
Ares(*houg), and with other (polder water forms, less striking, 
but no less charac toastie of this region. The algal flora of the 
Temi)erate Region remains fairly unc.hanged until we (*ome to 
Puget Sound, when we find many of its characteristic si)ecies 
intermingled with those of the Boreal Region. The species 
characteristic of the Boreal Region, extend to some extent, at 
least, into Puget Sound, intermingling there with the si)ecies of the 
w^armer waters to the southward and the latter, in turn, in some 
special cases, extend even farther northward to the region of 
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Sitka, or even to Yakutat Bay or farther west on the shores of 
the Gulf of Alaska. When we enter Bering Sea, however, even 
many s])eeies, charaeteristie of the Boreal Region in its lower 
part, stop but some continue on even into the northern pari. 
There are some reasons, at present not supported by as strong 
evidence as may be desired, for believing that it may be ne(?es- 
sary ultimately to distinguish between an Upper and a Lower 
Boreal Region. The distribution of Tlialassiophyllum, and of a 
few other species i)oint toward this. The Boreal Region is to be 
charaetei'ized by the oceurrenee of Laminaria saccharina in 
various forms, certain Alariiv, certain digitate Laminarite, 
Chorda, Rhodymenia perinsa (P. & R.) J. Agardh, forms of 
R. pahnaia, Agarum et(‘,., to say nothing of the large and eon- 
si)ieuous Alarhi fisfnlosa P. & R. which, however, is one of the 
species whi(di does not extend down into the vicinity of Puget 
Sound. The Boreal R<*gion has a distin(*-t admixture of Arctic 
and North Atlantic sp(*cies, or of s])e(*,ies allied to these and dis- 
timd- in type from those of the North Temperate Region. As we 
proceed north into the Bering Sea, this Arctic cast be(*.omes more 
dist inct as the number of species becomes less and many of the 
(diaracteristic species of the Lower Boreal are (*onsi)i(*uous by 
th(*ii‘ absence. Of the Arctic (*oastof Northwestern American, we 
know nothing, or practically nothing, of the algal inhabitants. 

In this ae(*ount, we have imtuded such of the Aleutian Is- 
lands and the islands in Bering Sea as belong to the Ibiited 
States, more* for r(*asons of convcnienc'e than any that are puiely 
g(‘ographic,al or floral. An account of the species of Bering* 
Island and of the Ochotsk Sea would c.omo naturally into a coil- 
sideration dealing with the shores of the Bering Sea, but for 
rt^a-sons of lack of opportunity of examining specimens fi'om these 
shores, must ne(*,essarily be omitted. 

We have spoken of regions of distribution, as may be ])lain 
from the text, from tlie point of view of the marine algte. We 
have included in our account the s[)e(des of the fresh waters and 
damp places of the coast country also, since the materials have 
come to us with the other, but as regards distribution, they do 
not fall into line with the marine species. 

The physical geography of the Northwest Coast is, in general. 
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very different from the coast of North America to the south. In- 
stead of a bold and even coast, with few deep harbors and few 
Islands, the Northwest Coast is much indented and bordered by 
islands, or in fact andiipelagoes, throughout much of its extent. 
This is si^?iiilicant when we are considering? the question of dis- 
tribution, for the gfreater portion of the collecdin^? has been done 
in the inner and more sheltered portions of the coast, and may 
ac(*ount for the absence of some species considered characteristic*- 
of the next lowin’ re^jion. 

The temperatures of the surface waters are of extreme inter- 
est to us, ])e(*-ause they are the priiicii)al fa(*tors (*-oncerned in 
limiting distribution and brin^?inf? about the existeni'-e of ^?eneral 
Keoffra])hi(*al re^?ions of distribution. 

One of us (cf. Setchell, 189^0 has already shown that a change 
in the kelp-flora takes i)lace with the increase of every five de- 
grees ( Ch ) of surface temperature. The present idea of regional dis- 
tribution on the western coast of North America l)ears out the 
same idea. The stateirumt is crude, because the data are not ex- 
tensive and exa(*t enough. The av(*rage difference betweim the 
maximum and minimum of temperature for a given r(‘gion is in 
the neighborhood of five degrees also. While the isotheres and 
isocrymes can l)e ])lotted only roughly at i)reseiit, we find reason 
for believing that the isocryme of 5° C. and the isothere of 10° 0. 
pass just below the Aleutian Islands or about the southern 
limit of the Uj)per Jioreal Region; that the isocryme of 10° C. 
and the isothere of 15° C. pass through the Strait of Juan de 
Fuca or somewhere near there and corresi)ond nearly to the 
southern limit of the Lower Boreal Region ; that the isocryme of 
15° C. and the isothere of 20° C. pass through Point Conception 
or near it and (*()rresi)ond nearly with the southern limit of the 
North Temperate Region of our coast; and that the isocryme of 
20°C. and the isothere of 25° C. pass near Cape San Lucas, or 
near the southern limit of our Subti^pical Region . Although there 
is need that these isothermal lines be determined as to position on 
our coast with much greater aceura(*y, yet the coincidence of the 
lines mentioned as determined by the temperature of the surface 
waters aind the limits of the geographical regions determined by 
a study of the distribution of the species of algae, is certainly 
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striking and seemingly of mueh importance in the determining 
of the laws governing the distribution of these i)laiits as well as 
of the physiological significance which regulates the whole matter. 


HISTORY. 

The history of the collections of, and publications on, the 
alga^ of the northwestern coast, is inseparably linked, both his- 
torically and ge()graphi(*ally, with those of the Ochotsk Sea and 
Kamtschatka. These coasts and those of the Bering Sea form 
the important ]K)rtion of our Upper Boreal Region of algal dis- 
tribution. The first collections were made ])y Steller on the 
shores of Kamtschatka between the years 1742 and 1745. The 
algte eollecled by this great naturalist were described by Samuel 
Theophilus (hnelin in his Historia Fucorum, published at St. 
Petersburg in 17()8. This general work, the foundation of algo- 
logic^al literature, gives the first mention of a num])er of our 
si)ecies. The first to collect algjc strictly within the limits of our 
territory was Dr. Archi})ald Mcnzies, who visited the Northwest 
Coast in a trading vessel somewhere })etwe<m 1779 and 1786, and 
again in 1792, 179.‘1, and 1794, as a member of the Exploring 
Ex])edition in (*ommand of ('aptain George Vancouver. His 
collections were figured and described by Dawson Turner in his 
monumental work, Fuci, published from 1808 to 1819, but a few 
of them were named and imperfectly described by E. J. C. Esper 
(1802) from fragments sent to him by Turner without a suspicion 
that they were to be used in that way. Adelbert von C4iamisso, 
poet and botanist, collected many alga', as well as other jdauts, in 
the expedition under Ca})tain Otto von Kotzel)ue on his first voyage 
in 1816 and 1817, and these we)*e described chiefly by C. A. Agardh 
in the years 1821 and 1822. In the years 1826 to 1829, various 
portions of the coast of Northwestern America were visited by 
the exploring expedition under the command of Captain Fred- 
eric Liitke. In the ship Seniavin with Captain Liitke, were the 
botanists Alexander Postels and Henry Mertens, the former of 
whom made the series of magnificent drawings later published in 
connection with Ruprecht in the Illustrationes Algarum, while 
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Martens collected and made notes, some of which, communicated 
in the form of letters to his father, Professor Mertens in Bremen, 
w^ere imblished in 1829 in von Schlec^htendaPs journal Linna:^a. 
In the ship Moller, one of those of Liitke’s expedition, in com- 
mand of Captain Staninkovitch, was Kastalsky, who collected 
some fine materials which were published, with those of Mertens 
and Postels, in the Illustrationes Algarum. From these sour(‘.es, 
many specimens were carried back to St. Petersburg from Sitka, 
the Peninsula of Alaska, Unalaska, the Pribilof Islands, and 
Kamtschatka. The drawings and specimens formed the basis of 
Postels and Ruprecht’s large and splendid work, the Illustra- 
tiones Algarum, already referred to. This was published in 
1840 and has always been rare. At about the same time that the 
Liitke Expedition was exploring the shores of Bering Sea, the 
exi)edition under the command of i'ai)tain Frederick William 
Bee(hey was visiting the shores of Port ClareiK'e and Kotzebue 
Sound. The naturalists of the Blossom, Beechey^s vessel, col- 
lected many of the higher ])lants, but apparently only one sea- 
weed was brought back. This and the algee of other coasts, 
(iollected on this expedition, were described by William Henry 
Harvey in Hooker and ArnotCs Botany of Bee(*h(\v^s Voyage 
(between 1839 and 1841). The St. Petersburg Academy of 
Sciences sent Wosnessenski on a ten years trip of scientifu^ inves- 
tigation of the shores of Russian America and he colle(*.ted many 
alga? in California and the Ochotsk Sea, i)ossibly also some on 
the Northwest Coast. Dr. F. J. Ruprecht examined all the col- 
lections from the Sea of Ochotsk, and especnally those brought 
back by Middendorf, and published the results in his Tange des 
Oehotskischen Meeres in 1851. This work is full of references 
to species and specimens from our territory and of notes on their 
occurrence, comparisons with similar or identical specnes of other 
regions and is to be accounted one of the most valuable contri- 
butions to the algology of the Northwest Coast, although osten- 
sibSy dealing with another region. Another exploring expedition 
to Yisit the coast and bring back collections of algfo, was the 
United States Exploring Expedition, under ("ommander Charles 
Willis, which visited the region of Puget Sound and adjoin- 
ing dipasts in 1841. The new species of algse were published 
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by Harvey and Bailey in 1851 and the final enumeration 
by the same authors (cf. Bailey and Harvey) a])peared in 
1862. Meanwhile more settlements had been made in the terri- 
tory (*.ovei*ed by this a(*oount, and odd eollecdlons had found their 
way to various algolofifists. One of the most imi)ortant was the 
one made ])y Dr. David Lyall in the ref^ion of Esquimalt, B. C. 
and in some other portions of Puj^et Sound, and sent to Pro- 
fessor William Henry Harvey, at Du])lin, who enumerated them 
and deseribed the new s])e(*ies in 1862. The most recieiit of ex- 
l)lorin^? exi)editions to visit any ])ortion of the coast was that of 
Nordenskidld in the Veg^a, which came down throu<?h Beriii" 
Strait ill 1880 and visited Port Clarence and St. Lawrence Island 
within the limits of our territory. Ih’ofessor F. R. Kjellman, the 
botanist of the ex])e(lition, eollcM'ted al{ 2 :a' at these localities and 
later enumerated them in 1889, in his paper, Om Beringhaf- 
v(^ts Al^cflora. A short paper by one of us (cf. Setehell, 1899) 
on the Alj^ie of the Pribilof Islands was one result of the efforts of 
the tN)mmission on Pur Seals and Pur Seal Islands to exploit the 
fauna and flora of those islands and the al'^je I'-olleeted by the 
Harriman Alaskan Expedition of the summer of 1899 were enu- 
merated and described by Do Alton Saunders in 1901. The Coral- 
lines with jointed fronds of the rej^ion about Port Renfrew by K. 
Yendo in 1902 and scattered references in the works of J. G. 
Afi'ardh and W. G. Parlow represent well all tlie remaininji: liter- 
ature dii‘e(‘tly dealing: with our territory. We have carefully 
studied all of the literature mentioned above and have attenqited 
to incorporate the refei’cnces to s])ecies and hx'alitics in the 
following: ai^count, i)la<‘ing: each under its pr()i)er si)ecies, as we 
have rec.og:uized it, so far as we have been able to do so. 


COLLEC^TIONS. 

While the collections mentioned in the preceding paragraphs 
have been for the most paH inaccessi))le to us, a very consider- 
able amount of material has been brought together from the 
Northwest Coast, probably the largest collected together in any 
one pla(ie and has formed the basis for the present enumeration. 



174 


University of California Publications. 


[Botany 


It may be described as follows : — in Herb. D. C. Eaton, a number 
of species collected through the courtesy of the Alaska Commercial 
Company and mostly numbered, named, and the duplicates dis- 
tributed to Herb. Farlow and to our own collection; in Herb. 
University of California, a few specimens labelled as being from 
Bering Sea, collected in 1872, but without farther notes; a col- 
lection made at the Pribilof Island of St. Paul, in 1895, by 
Charles H. Townsend of the IT. S. F. C. Str. Albatross, under 
the directions of the U. S. Commissioner of Fisheries; a colloca- 
tion in the years 1 896-97, made also at the Island of St. Paul, 
by A. W. (Ireeley and R. B. Snodgrass, by the direction of Pres- 
ident David Starr Jordan, then acting as head of the U. S. 
Commission on Pur Seals and Pur Sc^al Islands; collections made 
ill the summer of 1899, at various points in Norton Sound, 
Alaska, by H. M. Rhodes and P. M. Newhall, of the U. S. C. & 
G. S. Str. Patterson, under J. P. Pratt, Assistant II. S. C. & 
(i. S. in charge; (collections in various parts of the eastern side 
of Bering Sea, made in the summer of 1900, by R. C. MccGregor 
of the U. S. C. c& G. S. Str. I^athfiuder, in charge of J. J. Gil- 
bert, Assistant U. S. C. & G. S.; ccollecctions made in the sum- 
mer of 1894, by (Tharles H. Townsend of the U. S. F. C. Str. 
Alliatross, at the Bay of Morozof (Morzhovoi Bay) on the Pcmiii- 
sula of Alaska and at Agattu and Kyska Islands in the western- 
most ])ortions of the Aleutian Islands, in aecordanc'c with the 
directions of the U. S. Commissioner of Fishcu’ies; very extensive 
collections made in the- summer of 1899, by an expedition from 
the University of California, consisting of W. L. Jepson, L. E. 
Hunt, A. A. Lawson, and W. A. Setchell, with assistau(*e from 
the Alaska Cornmercdal Company, the Pacific Steam Whaling 
Comjiany, the Pacific Coast Steamship Conijiany, and Assistant 
Pratt and officers of the U. S. C. & G. S. Str. Patterson, from the 
following localities: — St. Michael, Cape Nome, Bay of Unalaska, 
Delarof Harbor on Unga Island, Karluk, Uyak Bay, St. Paul (the 
last three on Kadiak Island), Orca, Juneau, and Sitka, Alaska, 
and Departure Bay, B. C.; a collection gathered for us in 1899, 
at Delarof Harbor on Unga Island, Alaska, J. B. Downing, 
Master of the Pacific Steam Whaling Company's Str. Excelsior; a 
collection obtained through Rev. Albin Johnson, a missionary, 
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feathered at Yakutat Bay, Alaska in 1899; a oolleetion from 
Sitka, Alaska, forwarded by Miss Ida M. Rodgers of the Alaska 
Historieal and Ethnological Society in 1889; a few spe(*ies, col- 
lected at F]sqniiiialt in 1898, by W. A. Setchell at an unfavor- 
able tide; many si)ecies collected by Miss Jose])hine E. Tilden at 
various i)oints in the region of Puget Sound and distriluited in 
her American Alga' (1894-1902); extensive collections at Whid- 
bey Island, Orcas Island, San Juan Island, S(*attle, Wash., and 
other localities in Puget Sound, by N. L. (Gardner from 1897 to 
1901; a collection fi*om Poll Renfrew, B. C., by Miss Eloise 
Butler and Miss 4essi(‘ E. Policy, d<'terniined by Fh*ank S. Col- 
lins of Malden, Mass., and deterniinati(ms and sonu^ of the s])e(*- 
iniens communicated to us; a small collection by (1. W. Li(*hten- 
thaler, made at Port Angeles, (lallam C^iunly, Wash., and on 
Vancouver Island, B. C., defermined by Mr. Collins and the 
names and sonu‘ of the* specinnms sent to us; and several fresh 
water s])e(‘i(‘s (‘ollectcd in the viednity of Sc'attlc by Professors 
H. R. PostcT and T. C. 1). Kim^aid of tin* rniversity of Wash- 
ington. Finally, wc* have to record that various si)ecimeiis by 
some of the collectors immtioned above and some of the s])eci- 
mens collected by DeAlton Saunders on the Alaskan (*oast have 
been distributed in Collins, Iloldcm and Setchell, P. B.-A., and 
these have been examined by us and the rcferen(*(*s incorporated 
into our account. 

SCUtPE. 

The aim of the writers of this ae'count, as has been hinted 
at in the paragraph of the introduction, is to include every alga 
whicti is known to them to o(*.<*ur on the (‘oast or in the (*.oast 
<*-ountry from the latitude of Cai)e Flattery northward to the 
Arctic*. Ocean. We have included as belonging to the north- 
western coast of North Americ*,a, such islands in the region of 
Bering Sea as belong to American countries. This has caused 
us to include the Aleutian Islands, the Pribilof Islands, and St. 
Lawrence Island. We have enumerated all specues belonging to 
the groups of Cyano])hycea^, Phaoi)hye.em, Rhodophyeea', and 
most of the Chlorophycea*. We have omitted all account of the 
Desmidiacese and the Diatomaceie, since our knowledge of these 
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forms is not sufficient to allow us to include them. The species 
of the fresh waters and of damp localities removed from the im- 
mediate shores, but only within a few miles of the coast line, 
have been incduded, because the materials are available and often 
come into direct (connection with the a(ccount of the marine 
spo(*ies. Much more work needs to be done upon both classes of 
alg:a> in this territory and it is our purpose to continue, regard- 
ing the present account as tentative and preliminary. 


CITATIONS. 

In citing, whether it be generic or si)e(*ific names, localities, 
or references in the various published writings or j)ublished ex- 
si(i(*atje, we have tried to follow a (conservative and, as we hope, 
an intelligible course. We have followed largely the order and 
nomenclature of the Engler and Prantl System, departing from 
it only where it seemed absolutely necessary. In the use of 
generic*- names, we have followed usage rather than stricct priority, 
holding that a name whi(*h has been recognized for a (luarUcr of 
a century, or thereabouts, is to be (considered fix(cd and not 
to be unsettled simply because another may have been pro- 
posed earlier, but hitherto negleccted for good or even for 
no real reason. We have preferred to devote our timic to 
the study of the plant itscdf. In the case of specifi(c names, 
we have been unwilling to unsettle a name of this rank, 
which has been long in use, unless the earlier name is so 
plainly appli(cable that there can be absolutely no doubt as 
to the application. Where it has become neccessary to unite a 
series of proposed species, then the earliest name of undoubted 
application has been chosen and this has also been done in the 
case of some species, recently proposed but not yet fixed in the 
literature. We have not* attempted to give a list of citations 
under each species, but have only cited such references as be- 
came necessary to indicate what is meant, or to give our author- 
ity for mentioning it as occuring in certain localities. The list 
of localities under ea(ch species has been made as full as our 
kn^owledge has permitted and in each ease, the name of the col- 
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lector, or of the author recjordiii^? it as from tliat locality, has 
beeu given, following the usual method of citation in ea(*.h in- 
stance, to agree with the list of authors and their works api)ended 
to this ac(?ount. In case of the (iol lections which are extensive, 
only the initials of certain (‘ollectors have been jmnted, but these 
will be i)lain from the paragra])h entitled “Collections”. The 
names of the localities have ])een given in a(*(‘ordan(ie with the 
best authority known to us and have been arranged, in general, 
from north to south. In some cases, however, this has been de- 
l)arted from, but, as we think, without Ixnng liable to cause con- 
fusion. The s])ecimens (*it(xl as having been examined by us, 
ai-(% with v(‘ry few ex(*eptions, jn-eservtxl in our own collections, 
at i)rosent deposited with the IJcrbarinin of the University of 
California. 
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CYANOPHYCE^. 

The members of this gi*oup are sometimes placed among the 
algfic, sometimes placed separately in a division with their near 
relatives the Schizomycetes or Bacteria, which is called Schiz- 
ophyta. While we believe that this is the i)r(>per method of 
(dassification, we also feel that the term algjc is only a general 
one and the rec^ognition that the Cyanophy(*ca> and Bacicria are 
phylogenetically distinct from groups, sin^h as the Chlorophyc'cm, 
the PhmophyceaB, et(^ does not preclude the extension of the term 
to them. These gr()ui)s are also distinct from one another in a 
similar way, ))ut ])erhai)s less pronouiK'cdly. The gicater numl)er 
of the (\vanophycea^ enumerated as belonging to our territory are 
not marine, but are largely c()smo])olitan fresh water spe(ues, al)le 
to endure a considerable range of temperature. In studying the 
marine specnes of this group, there seems to be a decided falling 
off, both in the number of species and al)undance of individuals, 
as we proceed to the northward. This does not hold good for 
the species of the fresh waters. In studying and arranging our 
forms, we have followed the works of Bornet and Flahault (1886 
— 1889) as regards the,heterocysted forms and the monograph of 
Gomont (1893) for the homocysted forms. The Chroococcacea^ 
and the Chamaesii)hoiiiaceaB present difficulties hard to over(*.ome. 
For genera, mucli help was obtained from Kirchner’s aiTange- 
ment (1898), also considerable assistance as regards species. 
The specific determinations of these groups, however, will remain 
very uncertain until some worker follows the example of the 
French Algologists mentioned above, and gives us a good prac- 
tical monograph. At present the student must consult the 
special papers of Nmgeli (1849), Meneghini (1846), Kirchner 
(1878), etc. 
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Family CHROOCOCCACE^. 

Chroococcus rufescens (Brebisson) Nopfifeli. 

Formiiip: with Stigoneina a reddish (coating on a ro(*k five 
hundred feet above sea level. Prinee William Sound, Alaska, 
Saunders (1901, p. 096). 

Chroococcus turgidus (Kuetzing) Naogeli. 

Among other alga? in pools of fresh water or on dripping 
rocks, (llaeier Valley, Unalaska, Alaska, A.A.L,, No. r)023a! ; 
Juneau, Alaska, Saunders (1901, p, 096); in brackish water, 
Whidbey Island, Wash., N.L.G., No. 472! 

Gloeocapsa ambigua f. fuscolutea Nmgeli. 

Among other alga?, especially Dichoiltrix Baueriaua (Gruiiow) 
B. &/ F. and Schizothrix Braun ii (lomont, in a mountain stream. 
Orca, Alaska, IT. L, Jepson^ No. 5175! 

The (rell walls of this form are thick, opacpie and reddish or 
yellowish brown. 

Gloeocapsa ambigua f. violacea Na^geli. 

Intermingled with the last. 

The only differen(*e between this form and the last is in the 
color of the cell walls which are distinctly violet and somewhat 
more opaque. 

Gloeocapsa atrata Kuetzing. 

Interniingled with the last two. 

The })resent si)e(ies differs from the last two in having the 
walls transparent and either (*.olorless or else very light blue. 
They all seem to be forms of one species which is variable in this 
respect. 

Gloeocapsa polydermatica Kuetzing. 

With other Cyaiiophycea?, forming a yellowish firm jelly on 
dripoing rocks. Near Iliuliuk, Unalaska, Alaska and 

A.A.L., No. 4031! 

The specimens referred here have blue green cell contents 
and colorless stratified walls. The families are one or two-celled. 
The cells measure 21-22 in diameter. 
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Aphanocapsa Castagnei (Kuetzini?) Rabenhorst. 

In fresh or sulphur waters. Point Barrow, Alaska, Farlow 
(1885, p. 192); Ravenna Park, Seattle, Wash., N-LM., No. 
400! 

Aphanothece stagnina (Sprengel) A. liraun. 

Point Barrow, Alaska, Farlow (1885, p. 192). 

Aphanothece microspora Rabenhorst. 

On dripping roeks. Juneau, Alaska, Smunlurs (1901, p. 897) . 

Aphanothece Castagnei (Brebisson) Rabenhorst. 

In a jar of water in the laboratory. University of Washing- 
ton, Seattle, Wash., K.L.G., No. 590! 

The determination is not without some doubt, but the meas- 
urements seem to (‘oineide with those given for this speeies. 

Microcystis marginata (Mcneghini) Kuetzing. 

Forming slimy (coatings on dripping rociks. (Jlaeier Valley, 
Unalaska, Alaska, A.A.L,, No. 5028a!; Juneau, Alaska, ^auu’ 
(hrs (1901, 1 ). 897). 

The Unalaska specimen seems to belong here although the 
(*ells are often twice as long as broad. A consultation of Mene- 
ghini’s figure (1846, pi, 18, f. 1 and la) will show a similar 
variation. The habit is very strongly of this si)ecies. 

Gomphosphaeria aponina Kuetzing. 

Floating intermingled with other algm in brackish waters. 
Whidbey Island, Wash., W.L.G., Nos. 296!, 801!, 472! 

Oncobyrsa Cesatiana Rabenhorst. 

Plentiful on water-moss in running fresh water. Near Iliuliuk, 
Unalaska, Alaska, W.A.S. and A.A./y., No. 5086! 

These plants appeared as small, golden yellow, nearly spherical 
colonies at a place in the rivulet where the water was most 
rapidly flowing. 

Family CHAMA^SIPIIONIACEA^. 

Xenococcus Schousboei Thiiret. 

On various filamentous Cyanophycefe and Chlorophycea' in 
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salt and brackish water. Whidbey Island, Wash., N.L.G., Nos. 
301!, 670! 

The plants examined under No. 670 showed fine conidia. 

Pleurocapsa fuliginosa Hauek. 

On piles of a wharf. Seattle, Wash., N.L.G., No. 306b! 

Dermocarpa fucicola Saunders. 

On various alga\ On Iridjea, Victoria, B. C., Tihlot, Nos. 
328a!, 328c!; west shore of Whidbey Island, Wash., N.L.G., 
291!; on Oelidium, East Sound, Orcas Island, Wash., N.L.G., 
No. r)22a! *, on Oigartina, west shore of Whidbey Island, Wasli., 
N.L.G., No. 77! ; on Odonthalia, west shore of Whidbey Island, 
Wash., N.L.G., No. 92! ; on Ainphiroa, west shore of Whidbey 
Island, Wash., N.L.G.l; on Fucus, Seattle, Wash, Saunders 
(1901, p. 397) and in CVdlins, Holden and Setehell, P. B.-A., 
No. 801 ! 

The jUM^sent specdes o(*curs along the western coast of North 
America from Puget Sound to Monterey, (Vilifornia, and grows 
on all sorts of alga'. In its younger and ])urely vegetative con- 
dition, the pat(dies are small and the (^ells arc long and narrow, 
4-8 /A broad and U]) to 28 high, of equal breadth throughout. 
Soon they begin to ])roaden above, giving them something of a 
l)ear-shai)e. In this condition they (M)rresi)ond (*losely to the 
description and figures given by Sauvageau (1893, p. 8, pi. 7, 
f. 2, 3) of his J>. Hi srai/e lists, 

Sauvageau ’s spe(*imens, whi<*h grew on Sargassum, do not 
show (‘onidia, but our si)e(dmens show that when the (*,ells pro(*eed 
to this (‘-ondition, they become still more swollen in the iq^per 
l)art, while the lower pai't remains narrow, resembling a sort of 
sti])e. In (*onidial condition the cells nu^asure 60-63 /a in height 
and 23-33 /a in diameter. While we have used the name I), 
fucicola, we ]>elieve that when fruiting spetdmens can be (*oin- 
pared, that this specdes will be found to be identical with 1). 
Biscay ensis Sauvageau. Saunders has quoted Sauvageau as 
claiming a breadth of 23-30 /a for his species, but as a mattei* of 
fact that is the height, the breadth being given as 4.3-6 fi. 
Savageau also speaks of the cells of his species as being broader 
above than below. 


Bot.~13 
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Dermocarpa prasina (Reinsch) Bornet. 

Abundant on Spliaeelaria. From Piij^et Sound to the 
Shumajjin Islands, Saunders (1901, p. 397). 

Chlorogloea tuberculosa (Ilansgirg) Wille. 

Epiphytic on Cladophora. Port Renfrew, B. C. Tihlen, 
No. 382! (under Pringsheimia scutata f. Gladophone) . 

The i)lants referred here with some doubt, form irregular, 
apparently bright green masses on the branches of C3adophora 
and answer exactly to Wille’s description and ])late of tlie habit 
(1900, p. 2, })l. 1) as well as to those of Ilansgirg (1892, p. 240 
})1. 1, f. 9). In every respect these plants agree, with the exce])- 
tion that in the s])e<*imens distributed by Miss Tilden, there are 
certain large cells, somewhat irregularly ])laced, which have tlu‘ 
Hi)j)earance of being young conidangia. There is cei*taiijly noth- 
ing looking like Pringsheimia in the specimens distributed. 


Family OSCILLATORIACE^. 

Spirulina major Kuetzing. 

Pools of slightly bra(*kish wabu*. Monroe’s Landing, near 
Coupeville, Whidbfw Island, Wash,, N.L.G., No. 411! 

Spirulina subsalsa f. Oceanica (Crouan) Gomont. 

In mud of pools of bra(tkish water on salt marshes. Whidbey 
Island, Wash., N.L.G,\ Nos. 446!, 471!, 615!, and in Gollins, 
Holden and Setchell, P. B.-A., No. 954! 

Oscillatoria princeps Vaucher. 

In a fresh water pond. Near Seattle, Wash., Pi/den, No. 
296! 

Oscillatoria proboscidea Gomont. 

In a small pond of fresh water. Glmder Valley, Unalaska, 
Alaska, A.A.L., No. 5023a! 

Oscillatoria sancta Kuetzing. 

In a small pond of fresh w’ater. Port Townsend, Wash., 
N.G.L., No. 444! 
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Oscillatoria limosa Agardh. 

Floating on ditches of slightly hiw^kish water. La Conner, 
Skagit County, Wash., N.L.G., Nos. 883!, 8841; Whidbev 
Island, Wash., N.L.G., No. 615! 

The determinations given above are not absolutely satisfactory 
to us. 

Oscillatoria Bonnemaisonii Crouan. 

In salt marshes. Whidbey Island, Wash., A. L.G., No. 252! 
The filaments measure only 12-15 //. whicdi is small for this 
sjH^cues. Otherwise, the characters are in agreement with the 
desc'ription. 

Oscillatoria nigro-viridis Thwaites. 

In salt marshes. Whidbey Island, Wash., N.L.G., No. 615! ; 
Seattle, Wash., Professor if. R. Foster^ No. 601f 

Oscillatoria tenuis var. tergestina (Kuctzing) Uabenhorst. 

In i)Of)ls of fresh or slightly brackish water. Whidbey Island, 
Wash., N.L.G.. xNos, 470!, 596!; Seattle, Wash., N.L.G., 
No. 896! 

Oscillatoria tenuis var. ? 

Floating in slightly brac^kish water in a ditc'h. Jja Conner, 
Skagit County, Wash., N.L.G., No. 888! 

Agrees well with (). tennis, exc'cpt that it is hardly at all 
torulose. 

Oscillatoria amphibia Agardh. 

In mud at bottoms of ])onds. Whidbc^v Island, Wash., 
N.L.G., Nos. 460a!, 470! 

Oscillatoria geminata Meneghini. 

On mud by the roadside. La (kmner, Skagit (N)unty, Wash., 
N.L.G., No. 881! 

The determination is not absolutely certain. 

Oscillatoria chlorina Kuetzing. 

In mud at the bottoms of shallow ponds of fresh water. 
Whidbey Island, Wash., N.L.G., No. 460!, and in Collins, 
Holden andSetchell, P.B.-A., No. 901! 
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Oscillatoria splendida Greville. 

On mud in fresh water pools. Seattle, Wash., N.L.O., Nos. 
578!, 580! 

Oscillatoria splendida f. uncinata Setehell and Gardner 

f. nov. Plate 19. 

Af?reeing in all respects with the type exce])t that the tip of 
the filanient shows an unusually lon^^, capitate cell which is very 
markedly uncinate, and the filaments are hexuous and coiled. 

On damp mud at the bottom of a pool nearly dried up. Oak 
Harbor, Whidbey Island, Wash., N,LAL, No. 574! 

Oscillatoria amoena (Kuetzin^^) Gomont. 

Liniiif^ the bottom of the outlet of a hot sprinj^, temperature* 
80^-120° F. Sitka, Alaska, Saunders (1901, p. J197); on mud 
in a ditch of fresh water, Seattle, Wash., N.L.G,, No. 580! 

Oscillatoria laetevirens Crouan. 

In a salt marsh. Head of Penn’s Cove, Whidbey Island, 
Wash., A./v.G., No. 471! 

The si)ecimen is referred here with some doubt as the fila- 
ments are somewdiat larj^er than the measurements ^jiven for this 
speeues, and the cells are provided wdth larjye granules. 

Oscillatoria Okeni Agardh. 

In pond of bra(*kish water. Monroe’s Landing, near (N>ui)e- 
ville, Whidbey Island, Wash., N.LAL, No. 596! 

Phormidium foveolarum (Montague) Gomont. 

Mixed with Fh, autunmale (Agardh) Gomont, in ditches by 
the roadside. Pleasant Ridge, near La (’onner, Skagit County, 
Wash., N.L.G., No. 331! 

The sheaths of this species are diffluent into a very soft jelly 
much different from that of the species associated with it in this 
locality. 

Phormidium Valderianum (Delponte) Gomont. 

On dripping timber of old mill. Sitka, Alaska, W.A,S. and 
A,A.L., No. 5204! 

The Phormidium is intermingled with a sterile Zygnema. 
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The filaments of the Phormidiiim are rather slender, measni-in^ 
1.5-1.8 /A in diameter. 

Phormidium laminosum (Agardh) Gomoiit. 

On dripping ro(3ks or in spriiifj water. Or(?a, Alaska, Saunders 
(1901, p. 898); vSan Juan Island, Wash., NJj.G,, No. 485! 

Phormidium tenue (Meneghini) (lomoiit. 

In various situations, submerged and emergent, in fresli 
water. ‘ Walls of Amaknak (-ave, Amaknak Island, Bay of 
Ibialaska, Alaska, W.A.S. and A.A.L., No. 82921; Coupeville, 
Whidbey Island, Wash., N.L.Q., No. 450!; Oak Harbor, 
Whidbey Island, Wash., N.L.G., No. 574!; Seattle, Wash., 
N.L.G., Nos. 598!, 597! 

No. 8292 shows the form with the umdnate tip almost entirely. 

Phormidium inundatum Kuetzing. 

On a dripping water pipe or in watering troughs. Vi<doria, 
B. (!., X.L.G., No. 819! ; Seattle, Wash., N.L.G., No. 898! 

Phormidium Corium (Agardh) Oomont. 

Mixed with other alga\ partieularly of the same family, either 
submerged or (‘xposed to the air. Cape Nome, Alaska, IC.A ./8. / ; 
Glaeier Valley, Unalaska, Alaska, A.A.L., No. 5029e! ; near 
lliuliuk, Unalaska, Alaska, ^Y,A,S, and A.A.L., No. 5045x! 

The specimens referred here are not altogether typical, but 
s(*em to belong to this s])ecies rather than to any other described. 

Phormidium papyraceum (Agardh) Gomont. 

At the outlet of a lake. Orcas Island, Wash., N.L.G., 
No. 618! 

Phormidium Retzii (Agardh) Gomont. 

Growing on a submerged log. Green Lake, Seattle, Wasli., 
N.LJL, No. 869! 

Mixed with the following. 

Phormidium ambiguum Gomont. 

Growing on a submerged log. Green Lake, Seattle, Wash., 
N,L.O,, No. 869! 

Mixed with the preceding. 
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Phormidium favosum (Bory) Gomont. 

Floating oi* atta(*lied to wood in streams or on the f^rroiind. 
Glaeier Valley, Unalaska, Alaska, A.A./y.,No. 5()2()e! ; Jiinean, 
Alaska, W.A.S. and A.A,L.^ Nos. 5188x!, 5190x! 

No. r)020(* i’ei)7'esents an unnsiially slender form. No. r)19()x 
represents a ty])ieal form of what Gomont ealls var. a, and 
No. r)188x a ty])ieal form of what the same writer ealls var. b. 

Phormidium Treleasei Gomont. 

Mixed with other (\vanophyeea^ in a seum on sluj^^jisli small 
streams. Glaeier Valley, Unalaska, Ahivska, A.A.L,, No. r)022e! 

This very slender s])eei(*s (0.(H).8 fi) with elon^^ated (h^IIs, 
has been found hitherto only in thermal waters (Arkansas Hot 
Sjmin^^s and Yellowstone National Pai'k), bnt this spe(*imen 
seems to belong; under it, thonjj:h of eold waters. 

Phormidium uncinatum (Ajyrardh) Gomont. 

Forminjif more or less extended blue-bla(*k layers, either sub- 
merged or on the surfae<» of the j^round. St. Micdiael, Alaska, 
IF.A.N., No. YJIlGx!; near lliiiliuk, Unalaska, IF. A.*S’. and 
A.A.L., No. otKH!; Orea, Alaska, ir.A.AS. and A.A./y., No. 
0172!; IjaC’onner, Skagit (^miity. Wash., N.L.G., No. ; 
Seattle, Wash., N.LJL, Nos. ;}!)7!, 400! 

This is a V(*ry wid<‘-si)read speeies and is frequently so elose 
to the following that it is distinguished with diftieulty. 

Phormidium autumnale (Aj^ardh) (hunont. 

Similar to the last in api)earanee and habit. Iliuliuk, Unalaska, 
IF.A.N and A.A.L., No. oOJH! ; Knkak Bay, Alaska, Sannders 
(1901, p. r‘198); Sitka, Alaska, IF.A.N. and A.A.L., No. 7)205! ; 
Coui)eville, Whidbcy Island, Wash., N.L.G., Nos. 450!, 009!; 
La Conner, Skagit County, Wash., N,L,(L, No. »TK)! ; Seattle, 
Wash., N.L.G., Nos. 3941, 4011, 499! 

Lyngbya aestuarii f. limicola Gomont. 

On mud in salt marshes. Whidbey Island, Wash., N.L.G., 
Nos. 451!, 599!, and in Collins, Holden and Setchell, P. B.-A.. 
No. 903! 
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Lyngbya sestuarii f. natans (lomout. 

Floating on pools in salt marshes. West and east shores of 
WJiidbey Island, Wash., N.L.G., Nos. 421!, 5711, 7)981, and in 
Collins, Holden and Setehell, P. R.-A., No. 904! 

Lyngbya aestuarii f. ferruginea Comont. 

Ill pools in salt marshes. Near Con])eville, Whidhey Island, 
Wash., X.L.G., No. 801! 

Intermingled with the next form. 

Lyngbya aestuarii f. spectabilis (Thuret) Gomont. 
lnt(‘rmingled with the last. 

Lyngbya aestuarii f. aeruginosa Gomont. 

Floating on jiools in salt marshes. Whidlx^y Island, Wash., 
N.LJL, Nos. 280!, 429!; Port Townsend, Wasli., N.L.G,, 
No. (ilO! , and in (V)Hins, Holden and S(‘t(*hell, P. B.-A., No. 902! 

Lyngbya semiplena (Agardh) J. Agardh. 

Salt marsh. Whidhey Island, Wash.. N.L.G.^ No. Glo! 

Lyngbya spirulinoides Gomont. 

Floating among various filamentous alga*. Lake Washington, 
Seattle, Wash., K.L.G,, No. 498! 

Lyngbya aerugineo-caerulea (Knetzing) Gomont. 

Intermingled with other filameiitons alga\ Small ])ond on an 
island in the Muir Glacier, Alaska, Sauaders (1901, p. 898); 
Juneau, Alaska, Saunders (1901, ]>. 898). 

Lyngbya versicolor (Wartmann) Gomont. 

P^loating on a deep jiool of fresh water. Ghu'ier Valley, 
Unalaska, Alaska, A.A.L., No. 5024! 

Lyngbya Lagerheimii (Moebius) Gomont. 

Among various filamentous algie. Whidhey Island, Wash., 
N.L.G., No. 808! ; sulphur spring, Ravenna Park, Seattle, Wash., 
N.L.G., No. 400! 

Lyngbya ochracea (Knetzing) Thuret. 

In gelatinous masses on moist bank of creek. Near Port 
Renfrew, B.C., Tilden, No. 588! 
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Symploca hydnoides var. genuina Gomont. 

(irowiug on lofjfs between tide marks. Whidbey Island, 
Wash., N.L.G., No. JI02!, and in Collins, Holden and Setehdl, 
P. B.-A., No. 905! 

Symploca laeteviridis Gomont. 

On niud-(*-overed rocks near the upper tide limit. St. Michael, 
Alaska, ir.A.iS., No. 5248x! 

The habit of this jdant is slightly Symplocoid and the color 
light green. The filaments measure 3 in diameter, are distiii(*-tly 
torulose, and show a terminal cell either blunt or somewhat 
pointed. It (certainly seems strange to find a plant, hitherto 
known only from the tropical locality of Key West, so far north, 
l)iit it is perhaps no greater surj)rise than finding a plant of 
distinctly thermal waters, in (*-old waters. 

Symploca muscorum (Agardh) Gomont. 

Among mosses on damp ground. Newhall, Orcas Island, 
Wash., N.L.G,, No. 564! 

If, as seems to be the (*.ase, we are right in inferring these 
specimens to this specdes, they represent a very slender form, 
as the tri(*homes are only 3 /a in diameter. 

Plectonema roseolum (Richter) Gomont. 

On din])ping roiiks, intermingled wdth Rivularia and Hassallia. 
West shore of Amaknak Island, Bay of Unalaska, Alaska, 
W,A.S. and A.A.L., No. 4005! 

The specimen shows filaments whi(di are only sparingly 
branched, but with measurements and dotted dissepiments in 
agreement with No. 191, Phykotheka Universalis. There is no 
rosy tint perceptible in the composite mass. 

Microcoleus chthonoplastes (Flora Danica) Thuret. 

On mud in salt marshes. Whidbey Island, Wash., N.L.G., 
Nos. 299!, 451!, 615!, and in Collins, Holden and Setchell, 
P. B.-A., No. 906! 

Microcoleus tenerrimus Gomont. 

In a salt marsh. Whidbey Island, Wash., A^ /v. G., Nos. 
302!, 615! 
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Microcoleus vaginatus (Vamiher) (lomoiit. 

On damp ground. Glaoier Bay, Alaska, Saunders (1901, 
p. 397); La Conner, Skagit ('ounty, Wash., N.L.G., No. 335! 

The sj)e(nmen eolleeted by Cardner ])elongs to (lomont’s 
variety montirola. 

Schizothrix lacustris A. Braun. 

In a pool of fresh water, near Priiiee William Sound, Alaska, 
Saunders, No. 300! (1901, p. 397). 

Schizothrix lardacea (Cesati) Oomont. 

Forming bright rose-red tufts on roeks ex})osed to fresh water 
spray. Near Iliuliuk, Unalaska, W.A.S. and A .A . L . , Nos. 4045 ! , 
503S!, and in Collins, Holden and Setehell, P. B.-A., No. 955! ; 
Orea, Alaska, Saunders (1901, p. 396). 

Schizothrix rubra (Meneghini) (iomont. 

Forming s(mm on deep pool of fresh water, (fhunei* Valley, 
Cnalaska, Alaska, A.A.h., No. 5025! 

The speeiniens are ju’eserved in formalin solution and while 
the filaments agree, little ean be made out of the e.olor. 

Schizothrix Braunii Comont. 

On dripping roeks. Near Iliuliuk, riialaska, Alaska, W.A.S. 
and A .A.Jj., No. 4032!; Orea, Alaska, W. L. depson, No. 5175! 

Most of the sheaths are eolorless, l)ut vsome are of the (*har- 
a<4eristie blu(^-bla(*k (‘olor of this sjieeies. The dissepiments are 
granular. 


Famii.y N0ST0CA(^F.4^1. 

Nostoc Linckia (Roth) Hornet. 

Floating, intermingled with other algR», on. ponds of fresh 
water. Near Coupeville, Whidbey Island, Wash., N.L.G., 
Nos. 462!, 594! 

Nostoc rivulare Kuetzing. 

Forming floating masses of light brown jelly, in springs and 
pools. Near Huntville, Unalaska, Alaska, W.A.S. and A.A.L., 
No. 4095! ; near (Ireen Lake, Seattle, Wash., N.L.G., No. 584! 
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Nostoc carneum AgaMh. 

Poriniiig brown floating masses of jell.y on surface of streams. 
Glacier Valley, Unalaska, Alaska, A.A,h., Nos. 5020 a and b!, 
5020! ; Green Lake, Seattle, Wash., N.LXL, No. 587! 

Nostoc spongiseforme Agardh. 

F'loating in a, small pool of fresh water. Hldge of Green Lake, 
Seattle, Wash., N.L.G., Nos. J18M!, 585! 

No. collected in May, 1901, has no spores, l)ut No. 585, 
collected in the same pool in July, 1901, has an abundance of 
young spores. 

Nostoc muscorum Agardh. 

Forming soft gelatinous lumps and masses of various shapes, 
on ro(*ks among mosses. Amaknak (/ave, Amaknak Island, Hay 
of Unalaska. Alaska, \V.A,S, and A.A.L,, No. 8295!; near 
Iliuliuk, Unalaska, Alaska, and A.A.L., No. 4085!; 

moist ground just above high water mark, Whidbey Island, 
Wash., N.L.G., No. 422f 

Th(^ last number is young and shows no si)ores. No. 894, 
Tilden, American Alga^, collected at Port Renfrew, B. 0., is too 
s(*anty for determination, but what there is shows a frond too 
tough to belong to this si)ecies, but whi(4i, in consisten(*y at 
least, a})i)roa(dies the following. 

Nostoc commune Vaucher. 

Assuming various sliai)es, from dis(?oid thalli to flat expan- 
sions of (‘onsiderable extent, on soil or on rocks. St. Mi(*hael, 
Alaska, W.A.S.y No. 51573'!; Iliuliuk, Unalaska, and 

A.A.Jj., No. 4080! ; near Hidden Glacier, Yakutat Ba 3 ', Alaska, 
Saunders (1901, p, 897); near Glacier Ba3', Alaska, Saunders 
(1901, ]). 897);. Whidbe.v Island, Wash., N,L.G., Nos. 876!, 
611! 

Nostoc expansum Harvey and Bailey. 

Puget Sound, Harvey and Hailey (1851, p. 372), Hailey and 
Harvey (1862, p. 164, pi. 6, f. 1, 2). 

This species seems to be unknown, but must be near to, if 
not identical with the preceding. 
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Nostoc sphsericum Vaudier. 

On dripping roeks among mosses. Amaknak Island, Bay of 
Unalaska, Alaska, ^y.A.H> and A. A. L., No. 3291f 

The habit and arrangement f)f the triehonies of this specnmeii 
resemble the original deseription and figures. The tri(*homes 
are 5.5-6 in diameter, whhdi is large for this spe(*i(*s. There 
are no spores. 

Nostoc minutum Desmazieres. 

On dripiiing ro(‘ks, mneh mixed with other algm of a gela- 
tinous nature, lliuliuk, Unalaska, Alaska, W.A.S. and A.A.L., 
No. 

The thalli are niinut(‘ and s])heri(*al. The triehomes are 
densely intertwined, and measure or less. The periderm is 
firm. There are no sjiores. 

Nostoc TTiicroscopicum Uarmiehael. 

Floating, intermingled with other algm. Whidbey Island, 
Wash., N.L.G., No. 612?; Seattle, Wash., N.L.G., Nos. ;r)2!, 
562!, 58 1 ! 

Nostoc sphasroides Kuetzing. 

Forming a soft bluish green eoating on roeks. Juneau, 
Alaska, Sannders, No, 75? (1901, p. 298). 

Nostoc caeruleum Lyngbye. 

In a dit(*h of fresh water. Near Seattl(% Wash., N.L.G., 
No. 586? 

Seems to b#*loiig here, but most of the speeiinens have jiassed 
maturity. 

Nostoc pruniforme (L.) Agardh. 

In dit(‘hes of fresh water. Near Seattle, Wash., N.L.G., 
Nos. 274!, 275! 

Nostoc verrucosum (1j.) Vaueher? 

Fresh water pools at Port Clarenee, Alaska, Harcef/ (1872, 
p. 462.) 

Anabaena variabilis Kuetzing. 

In ditehes and ponds. Whidbey Island, Wash.,A./i.f;., No. 
572!; Seattle, Wash., X.L.G., Nos. 588!, 607! 
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Anabsena sphaerica B. & F. 

Floating? on the snrfae.es of small ponds. Whidbey Island, 
Wash., N.L.G,, No. 462!; Port Townsend, Wash., N.L.G., 
No. 486! 

The filaments are agglutinated together in })arallel bunches; 
the si)ores are very nearly spherical and 10 l)road; they begin 
to form near one heteroeyst and proceed in their formation, 
toward the other. In general, the plants noted above (*-ome very 
near to this species, at least. 

Anabaena Flos-aquae (Lyngbye) Brebisson. 

Floating on great abundance on rpiiet water. Lake* Union, 
Seattle, Wash., N.L.G., No. 887! 

The filaments are circinate and agree with those of this spe(*ies 
in every way, but the plants are all sterile and (‘onse(juently the 
determination (*annot be absolutely certain. 

Anabaena catenula (Kuetzing) B. & F. 

Floating on shallow ponds or sluggish streams. Huntville, 
Unalaska, Alaska, W.A.S. and A.A.L., No. 409r)f ; (Ibnuer Val- 
ley, Unalaska, Alaska, A,A.L., Nos. 5022?, 5()28f; near (\)upe- 
ville, Whidbey Island, Wash., N,L,G., No. 605!; (ir(*en Lake, 
Seattle, Wash., N.L.G,, No. 880! 

The Unalaska specumens are somewhat doubtful, sin(*(* they 
seem to ap])roa(*.h too near to the following, but are probably 
forms of the present with spores adjacent to the heterocysts. 

Anabaena oscillarioides Bory. 

Floating on pools and lakes, or on moist ground. Coupe- 
ville, Whidbey Island, Wash., N.LM,, No. 462! ; Seattle, Wash., 
N.L,G,, Nos. 852!, 858!, 372!, and in Collins, Holden and Set- 
ehell, P. B.-A., No. 907! ; Port Townsend, Wash., N.LJL, No. 
486! 

No. 486 is a slender form with triehoines not over 4 in 
diameter and with spores not over 80 long, perhaps belonging 
to the var stenospora. 

Nodularia Harvey ana (Thwaites) Thuret. 

On mud by the roadside. Near LaConner, Skagit County, 
Wash., N.L.G., No. 335! 
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The filaments are 6 in diameter, and the sjan’es are 8 in 
diameter. 

Nodularia armorica Thuretf 

Floating? on the surfaees of quiet ponds. Near Coupeville, 
Whidbey Island, Wash., N,L.G., No. 602!; Port Townsend, 
Wash., N.L.O,,NoA36\ 

The si)ecimeijs referred somewhat doubtfully to this species 
seem intermediate between it and N. sphterocarpa B. & P. The 
filaments are 10 p- in diameter, while the tricliomes are 6 p in 
diameter. The spores are nearly spheri(*.al and show some indi- 
cations of l)iconeave dissepiments. They measure, in the riper, 
but not yet fully mature ones, 9-10 p hy 6-7 p. 

Nodularia spumigena f. major (Kuetzin^:) B. & F. 

In a i)ond of slifrhtly brackish water. I'enirs Cove, near 
Coupeville, Whidbey Island, Wash., X.L.G., No. 411! 

The spores in the number quoted above are scanty and mostly 
young. Some which are nearly ripe, measure 17-18 p by 7-8 p. 

Cylindrospermum licheniforme (Bory) Kuetzing. 

On mud or moist sand. Near Oak Harbor, Whidbey Island, 
Wash., X.L.G., No. 600!; near Mt. Vernon, Skagit County, 
X.LM,, No. 882! ; near Seattle, Wash., X,L.G,, Nos. 867! , 891 ! 

. The spe(‘imens (juoted above seem to be tyj)ic,al forms of this 
species, (lardner has collected a specimen (No. 880, Lat-onner, 
Skagit (V)unty, Wash.,) which also comes very (*lose to it, but the 
ripe spores are only In/x by 7 p. 

Cylindrospermum muscicola Kuetzing. 

In a small stream of running water. Orcas Island, Wash., 
V./v.f;., No. 474! 

The ri})e spores are 18 p by M) p and are more oval than 
oblong. 

Cylindrospermum catenatum Kalfs. 

Floating in quiet water of a stream. Tracyton, Kitsaj) County, 
Wash., TihJen, No. 895! 

The material in this number is excellent, but it is difficult to 
find spores in position. They appear to be in chains and answer 
to the description of those of this species. 
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Cylindrospermum sp. f 

In a sperinieij collected floating on a small pond near Coupe- 
ville, Wliidbey Island, Wash., by Gardner (No. 606), the spores 
are nnripe, but the filaments have heterocysts at both ends. It 
probably belongs to C. Jichenifomie (Bory) Kuetzing. 


Pamh.y SCYTONEMATACK.1^:. 

Microchsete tenera Thuret. 

Forming grayish tufts on dripping ro(*-ks. Walls of Amaknak 
Cave, Amaknak Island, Bay of Unalaska, Alaska, W.A.S. aud 
A.A.L., No. ;]292! 

The heteroeysts are chiefly basal, but there are (x^casional 
oblong intercalary ones. The general as])e(»t is that of a 
Calothrix, but it la(*.ks any indic^ation of a terminal hair. 

Microchaete robusta Setchell and Gardner s]). nov. 

In tufts and stellate clusters on water wveds; filaments 
el()iigate<l and j)erfeetly (\vlindrical, decumbent at the very ])ase, 
but scarcely thickened, 16-18/^ in diameter; trichome com])osed 
of cells wlihdi are (piadrate or slightly longca* than broad in the 
lower ])ortion and which are shortened to one-third as long as 
broad in the up])(*r i)art, 12 in diameter and the c(‘lls 6-16 /a 
long, a?ruginous and filled with fine granules; sheath thin, at 
first, but later stratified, hyaline; hetero(*ysts basal and int(M*- 
calary, the former being spherical or nearly so, while the latter 
are elongated and rectangular. 

In ponds of fresh water. Near Seattle, Wash., Professor 
T. (J. I). Kincaid, No. 768! 

Apparently a very distinct species, and referred to this 
genus rather than to Calotrhix, on account of the filaments being 
of uniform width from base to apex. The terminal cells of the 
filaments are short and torulose, and the uppermost (*>ells are 
nearly if not quite (*olorless, reminding one of the terminal hair 
of the Rivulariacete, but the colorless portion of trichome does 
not taper at all. 
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Scytonema varium Kuetzing. 

On rocks moistened by spray from a waterfall. Jiineaii, 
Alaska, Saunder.^, No. 7G! (1901, p. J198.) 

Scytonema Hofmanni A^jardh. 

On dripping rocks. Tliulink, Unalaska, Alaska, ir.A.)S\ and 
A.A.L., No. 4031! 

Scytonema mirabile (Dillwyn) Bornet. 

On moist j^round or in fresh water streams. Kukak Bay 
and (ilacier Bay, Alaska, Samiders (1901, ]). 398). 

This specnes has not oc(*urred to ns, but Saunders has men- 
tioned it under the synonyms, S. figaraimn and N. mirahile. 
We do not know whether Ik^ intended to iiidic^ate different species 
or the same si)e(*ies, bnt Bornet has demonstrated that the S. 
figarninm Aj^ardh is the same as the Conferva mlrahiiis Dillwyn 
(cf. Bornet, 1889, ]). 12). 

Scytonema Myochrous (Dillwyn) Ajrardh. 

Forming small tnfts on rocks in a brook. (Hacier Bay, 
Alaska, Saunders (1901, p. 398). 

Hassallia byssoidea f. saxicola (Irnnow. 

Among mosses on dripping rocks. Aniaknak Island, Bay of 
Unalaska, Alaska, lU.A.N. and A.A.L.. No. 4005! 

Tolypothrix distorta (FI. Dan.) Knetzing. 

Floating or atta(‘hed to plants or stones in quiet, fresh waters. 
(^ai)e Nome, Alaska, W.A.S.l ; Pidalgo Island, Wash., N.L.G., 
No. ()04! ; Lake Washington, Seattle, Wash., N.Ij.G., Nos. 
352!, 570! 

Tolypothrix lanata (Desv.) Wartmann.* 

P\)rming dark brown, felt -like layers on rocks or on the bot- 
tom of shallow fresh waters or dried streams. Iliiilink, Alaska, 
ir.A.^'. and A.A.L., No. 4050!, and in (^ollins, Holden and 
Sebhell, P. B.-A., No. 95G! ; near Seattle, Wash., Professor 
T. C. 1). Kincaid, No. 7GG! 

All the specimens noted, reiu’esent the older stages with deep 
brown sheaths. 
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Tolypothrix tenuis Kuetziug. 

Forming bluish green tufts in quiet or flowing fresh water. 
Popof Island, Alaska, Saunders, No. 404! (1901, p. 898); 
(llacier Bay, Alaska, Saunders, No. 300! (1901, p. 898); near 
Newhall, Orcas Island, Wash., N,L,G., No. 616!; Green Lake, 
Seattle, Wash., N.L,G., No. 662!. 

Tolypothrix Setchellii Collins. 

On Ohara. Near Iliuliuk, Fnalaska, Alaska, A.A.L.l 
A dwarf s])ecies. 

Tolypothrix limbata Thuret. 

Growing on the side of a jar in the botani(*al laboratory of 
the University of Washington. Seattle, Wash., N.L.G., No. 500! 
The sheath in this specimen is very thick and is ocreate above. 

Desmonema Wrangelii (Agardh) B.&F. 

On stones in brooks or lakes, or even in pools on the tundra. 
St. Michael, Alaska, W,A .*V., No. 5157x! ; near Iliuliuk, Unalaska, 
M\A,S. and A.A.L., Nos. 4008!, 4044!; Popof Island, Alaska, 
Saunders, No. 404! (1901, ]). 898) ; Glacier Bay, Alaska, Saunders, 
No. 108! (1901, p. 898). 


Family STlGONEMATACFJ^l. 

Hapalosiphon fontinalis (Agardh) Bornet. 

In a fresh water pond. Seldovia, Cook Inlet, Ala.ska, 
Saunders (1901, p. 899, under H. pumilns) . 

Fischerella ambigua (Kuetzing) Gomont. 

On vertical rocks, just above the high tide mark. Port 
Renfrew, B.(\, Tilden, No. 898!, under Hassallia byssoidea 
f. cylindrica Tilden. 

Although the basal stratum and fascicmli of branchlets are 
not well developed, yet the branches seem tf) indicate this specdes 
rather than the one to which Miss Tilden has referred it. 

Stigonema ocellatum (Dillwyn) Thuret. 

On ro(hs or floating, in quiet or running fresh water. Near 
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Priiiee William Sound, Alaska, Saunderfiy No. 80()! (1901, p. H99) ; 
Glacier Bay, Alaska, Saunders (1901, p. e399). 

Stigonema minutum (Agardh) Hassall. 

On damp rocks. Prince William Sound, Alaska, Saanders 
(1901, p. 899). 

FAmLY RTVULABIAGK/E. 

Calothrix consociata (Kuetzing) B. & F. 

On grasses, etc., in a salt marsh. Head of Penn’s Cove, near 
Coiil)eville, Whidhey Island, Wash., N.L.G., No. 548! 

From its diametei* and coloration of sheath, the number 
(pioted above seems to ludong here. The species seems to 
])artake of the (diara<‘ters of both G. coufervicola (Roth) Agardh 
and G. scopaloratn (Weber et Mohr) Agardh, but with mu<*h 
wider sheaths than (*ither s})ecies has according to des(*.ription. 

Calothrix scopulorum (Weber et Mohr) Agardh. 

In salt water. Ibiget Sound, Sauuders (1901, p. 399). 

Calothrix pulvinata (Merteus) Agardh. 

On sti(*ks and old wood, in salt marshes. Whidbey Island, 
Wash., Nos. 3031, 500!, and in Collins, Holden and 

Setchell, P. B.-A, No. <157! 

Calothrix Crustacea Thuret. 

Floating, on rocks, clay banks, wood, etc., in brackish lagoon. 
Whidbey Island, Wash., A.L.G., Nos. 8021, 4211, 588!; Key- 
port, Kitsaj) County, Wash., X,L.G., No. 494! 

This is a very variable species, especially (concerning the 
matter of branching. While most of the filaments are simple 
and typical, there are intermingled, particularly in No. 588, 
filaments branched in siudi a way as to proj)erly come under 
G. prolifera Flahault, G, fasciculata Agardh, and even 0. vivipara 
Harvey. No. 494 grew on a (day bank above high water mark, 
and represents a very depauperate form of the species. 

Calothrix fusca (Kuetzing) B. & F. 

Occurring singly or few together in the jelly of other species 
of algae. Near Iliuliuk, Unalaska, Alaska, and A,A,L,, 


Bot.— 14. 
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No. 4032!; Kadiak Island and Cook Inlet, Alaska, Saunders 
(1901, p. 399). 

Calothrix parietina (Naegeli) Tliuret. 

Forming reddish brown patches on dripi)ing ro(*ks. Amaknak 
Cave, Amaknak Island, Bay of Unalaska, Alaska, W.A.S. and 
A.A.L., No. 3294! 

Calothrix Braunli B. & F. 

On pebbles at edge of lake. Lake Union, Seattle, Wash., 
Tildpn, No. 286b! 

Miss Tilden has distributed two specimens under this name 
and number. No. 286a, growing on dead floating stems of 
S(uri)us, has inter(*.alary heterocysts and false branching. It 
seems to be a si)e(nes of Tolypothrix. No. 286b seems to 
rei)resent a form of C. Braunii with slender tricdiomes (4-5 y- in 
diameter) and sheaths ])ecoining yellowish brown. 

Dichothrix Baueriana (Grunow) B. & F. 

On dripi)ing rocks or stones in running or quiet water. Near 
Iliiiliuk, Unalaska, Alaska, W,A,S, and A.A.L., No. 4043!; 
Orca, Alaska, W. L. Jf’psen, Nos. 5173x! , 5175! ; Whatcom, 
Wash., N.L.G., No. 608! 

Isactis plana var. fissurata B. & F. 

On stones. Captains Bay, Unalaska, Alaska, A,A.L., No. 
5013a! 

Rivularia Biasolettiana Meneghini. 

On dripping rocks, on roots, et(i., in fresh or brackish water. 
West shore of Amaknak Island, Bay of Unalaska. Alaska, 
W.A.S. and A.A.L., No. 4005!; at mouth of cre(*k, Iliuliuk, 
Unalaska, Alaska, W.A.S. and A.A.L., No. 4015! ; Glacier Bay, 
Alaska, Saunders, No. 102! (1901, p. 399); Juneau, Alaska, 
Saunders, No. 76! (1901, p. 399); Port Renfrew, Vancouver 
Island, B.C., Tilden, Nos. 570! , 571! (the latter under R. nitida) ; 
East Sound, Orcas Island, Wash., N.L.O.^ No. 496! 

, Rivularia nitida Agardh. 

On mud near high water mark. St. Michael, Alaska, W.A.S. 
No. 5249x! 
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Gloiotrichia Pisum Thiiret. 

On leaves of Potainogeton, in ponds of fresh water. Whidbey 
Island, Wash., N.L.G., Nos. 459! 4631; near Seattle, Wash., 
Professor T. V. J). Kincaid., No. 7()7! 

The speeiincns arc all young and there are no spores, but 
there is little doubt as to the determination of the species. 

ClJLOROPIIYCEi4^1. 

We have used the nanie Chlorophy<*.em, in the broad sense to 
include all those alga> which hav^e no coloring matter in addition 
to the ehloiophyll. This includes the group of the Conjugate, 
whi(‘h differs so much from the others in cell strindure 
and ill tin' iiossession of non-motile gametes that it is generally 
separated. Similar opinions may be held as to some other 
families und(‘r the C^ilorophyeeie, so that it seems best to reserve 
one t<u*in for all the grass-green algae. In the treatment of this 
group, we have omitted all reference to the Desinidiaeeae, since 
fi’oiii their number and the diliieulties of study, they are not 
usually taken uj) by the general student. We have, in general, 
followed the classification proposed and (*arried out by Wille 
(18J)0‘-1891 ) in Engler and Prantl, departing from it only in 
some minor cases. For siiecies, we have used for reference 
DeToni’s account (1889), and such special papers as were par- 
ti(*ularly concerned in speiual cases and mentioned in the body of 
the text. 

In the Chlor()])hyc,('a‘ we find that the majority of speiues are 
either c,osmo])olitan, or at least are common to the colder waters 
of the Northern Hemisphere. We have not constructed a table 
of species showing (‘omparative distribution, since in the imiier- 
fe(*tion of our knowledge smdi a table would be more or 
less misleading. We find, however, that we know now that it is 
(luite within the bounds of reason to exiieet to find any species of 
this group which ocimrs in the North Atlantu*, also in the North 
Pacific. There arc^ jirobably, some species restricted to each 
district, but we are as yet very uncertain whether those which 
we now consider to be characteristic of the North Pacific., may 
not later be found also in the North Atlantic and the reverse. 
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Althoujjh aekriowledgiiient has been made of the very great 
assistaiiee given ns by Mr. F. S. Collins, yet it should be empha- 
sized again that he has made the determinations in the genera 
CUia'tomor])ha, (yUadophora, Enteromorpha, Monostroma, and 
Urosi)ora, and also s(*.attering determinations in some other 
genera. He has, beside this, kindly looked over onr manuscrii)t 
and lias made eorre(*>tions and suggestions of great value. In the 
dis(*ussion of the spe(*ies of Cladophora, a field in which he has 
gained great profieieii(*y, he has added some notes whi(di will go 
a long way toward straightening out the confusion hitherto 
existing. Through him, also, Dr. T. E. Hazon has examined 
th(‘ greater jiart of oui* T^lothricacea^ and Cha‘tophoracea^ and 
aid(‘d us witli det(‘rminations and critical notes. 


Family ZYUNBMAl^EiE. 

Zygnema chalybeospermum llansgirg. 

in waterfalls in a creek. Port Reiifrew% B. , Tihlen, No. 392 ! 
Miss Tilden says that the specimens do not agree with this 
species, but that the smooth median membrane of the zygote and 
the ai)])arently sealariform con,tugation bring it nearer to this 
than to any othej*. In our copy of the American Algap, little is to 
be determined on a<H»ount of the poor (ondition of the specimen 
distributed . 

Spirogyra longata (Vaucher) Kuetzing. 

Abundant in ditches of fresh, or even of slightly bra(*.kish 
water. Near LaConner, Wash., N.L.G,, No. 340!; Seattle, 
Wash., N.L.a., Nos. G64!, 665! 

(jood fruiting material was gathered in May, and both lateral 
and sealariform conjugation was observed. 

Spirogyra porticalis (Mueller) Cleve. 

In running water. Popof Island, Alaska, /launders (1901, 
p. 409). 

Spirogyra catenseformis (Hassall) Kuetzing. 

In a pond of slightly brackish water. Swan town, Whidbey 
Island, Wash., A^.Z.C/., No. 417! 
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This species is mixed with Spirogyra Grevilleana in this 
locality. 

Spirogyra varians (Hassall) Knetzing. 

Oil drii)i)ing ix)cks and in ditidies of fresh water. Seldovia, 
Cook Inlet, Alaska, Sarntders ( 1901 , p. 401)) ; Whidi)ey Island, 
Wash., N.L,G.^ Nos. GOG!, and in (k)lliris, Holden and 

Setchell, P. B.-A., No. 9G2! ; East Sound, Orcas Island, Wash., 
N.LM., No. 489!; Seattle, Wash., N.L.G., No. GGO! 

Th(* gatherings of this siiecies show both lateral and scalari- 
forni (conjugation, 

Spirogyra nitida (I)illwyn) Link. 

In fresh water. Near C^miieville, Wliidlaw Island, Wash., 
N.L.G,, No. GGl ! 

Spirogyra majuscula Kuetzing. 

In a dit(‘h of fresh water. Near the University of Washing- 
ton, S(‘atths Wash., y.L.G., No. 890! 

Our specimens seem t-o laOong to the type, hut diffei* from the 
ordinary plants in having the fertile (*ells slightly swollen. 

Spirogyra majuscula var. brachymeres Stiz. 

On shore of Oreen Lake, near Seattle, Wash., Tilden, No. 28")! 
Miss Tildeii’s s]>(c<‘imen, in our copy, shows only the jirelim- 
inai*y stages of conjugation and leaves the s]>eeles in doubt. 

Spirogyra affinis (llassall) Petit. 

In fi’esh water stream. Near Iliuliuk, Unalaska, Alaska, 
ir.A.AS. and A.A.h., No. 5082!, and in Collins, Holden and 
Setckell, P. B.-A., No. 959! 

Spirogyra Lutetiana Petit. 

Floating in a ditcdi of fresh water. Ravenna Park, Seattle, 
Wash., K.L.Q., No. 402! 

Spirogyra dubia var. longiarticulata Kuetzing. 

Pond of fresh water. Near Victoria, B. C., N,L,G,^ No. 
816!, and in Collins, Holden and Setcchell, P. B.-A., No. 961! 

Spirogyra inflata (Vaimher) Rabenhorst. 

In a ditch of fresh water. Near Seattle, Wash., NJj.G., 
Nos. 3891, 659! 



202 


Univernity of California Publimtions. 


[Botany 


Spirogyra Spreeiana Rabenhorst. 

Floating in a pond of fresh water. Penn\s Cove, Whidbey 
Island, Wash., K.L.G.. No. 629! 

Spirogyra Weberi Kuetzing. 

Fresh water. Seattle, Wash., N.L.G., No. 66‘1! 

The s])e(*iniens are not quite typical Hpirogyra Wehfri, but 
are inti^rniediate between that species and Spirogyra qumlraia 
(H assail) Petit. 

Spirogyra Grevilleana (Ilassall) Kuetzing. 

In a pond of slightly brackish water. Swantown, Whidbey 
Island, Wash., N.Jj.G., No. 417! 

Mixed, in the locality mentioned, with Spirogyra caiima^forwia. 

Spirogyra laxa Kuetzing. 

In a small ])ond of fresh water. Whidbey Island, Wash., 
K.L.G.. No. 420! 


Family MES0CARPACPL4^:. 

Mougeotia scalaris Ilassall. 

Ill a ditch by the roadside. Orcas Island, Wash., N.L.G.^ 
No. 47;i! 

Mougeotia genuflexa (Dillwyn) Agardh. 

In i)Ools and ditches of fresh water. Victoria, B. C., N.L.G., 
No. ;n4! ; Orcas Island, Wash., N.L.G., Nos. 478! , 481! ; Seattle, 
Wash., X.L.G., Nos. 680!, 662! 

All the specimens are in good fruit and collected either in May 
or July. In No. 481, both lateral and sealariform conjugation 
o(*.(nirs. 


Family VOLVOOACE^. 

Chlamydomonas sp. 

\ Under this genus are to be jdaced the several forms, or at 
least some of them, which were at one time placed under the 
genits Gloeo(vvstis. Here comes then, temporarily, Gloeocystis Paro- 



voL.li SetrhelhGardner,^Alg(v of Norihwestern America, 203 


liniana (Meiiegliini) Na^yeli whicth formed soft ^ 2 :elatino^s masses 
of the color of prune jelly on cliffs iK‘,ar Iliuliuk, Uiialaska, Alaska 
( and A.A.L., No. 4032!) and two others, not readily 

placed, viz., one formiiifi: yellow <?reen soft gelatinous iiatches 
on mosses at Sitka, Alaska ( IV.yl and A.A.L., No. r)20()!) 
and the other found on a drii)pinj^ water i)ipe at Seattle, Wash., 
(X.LJL, No. 394!). 

Sphaerella nivalis (Bauer) Sommerfelt. 

On banks of snow and where snow is meltiuja:. Unalaska, 
Alaska, \r.A.<S\ and A.A.L., No. 404(S! ; Yakutat Bay, Alaska, 
Sa a n de rs (1901, p . 409). 

The so-(^alh‘d red snow is not uncommon in the mountains and 
even alonji: the shores of the territory included in this ])ai)er, but 
no careful study has been mad(^ as to the i)resence f>f this sjiecies 
in one or another form. It has se^t^nied best, therefore, to re])ort 
only th(‘se two localities which a7*e re])reseuted by a(*tual speed- 
mens of the al^a^ (‘ouceriKHl. 

Eudorina elegans Bhrenberg. 

Mixed with various confeTvoid sjandes. Bog’ Lake, west side 
of Whidbey Island, Wash., X.L.G., No. 436! 

Volvox aureus Elirenberg. 

Intermingled with S})irogyra tllanients. Near Coupeville, 
Whidbey Island, Wash., N.L.G., No. 661! 

The material of this s])ecies was ])ia(‘ed in formalin solution 
and could not be studitnl in the living condition. The (‘olonies 
measure about 200 /x in diameter and the cells are 4-6 /x broad. 
Consequently, the speedmens have been referred to this s])ecies 
rather than to V. globaior (L.) Ehrenberg. 


Family TBTRASPORACEA:. 

Tetraspora bullosa (Roth) Agardh. 

In small ditches of running fresh water. Seattle, Wash., 
N.L.Q,, Nos. 381!, 388! 
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Tetraspora cylindrica (Wahlenb.) Agardli. 

Ill rapidly flowing mountain stream. Silver Bow Basin, 
Juneau, Alaska, W. L. Jepmn, Nos. 5200!, 52011, and in Col- 
lins, Iloldeii and Setehell, P. B.-A., No. 908! 

Deeidedly firmer in texture than the preceding? and provided 
with a distinet sti])e, luit it hardly seems either neeessary or 
proi)er to remove it to another genus as Chodat has i)roi)osed in 
ereating his Staplia (1897, p. 947). The possession of a solid 
gelatinous axis is also a (*haraeter of the i)roposed genus Siapfia, 
hut hardly (diaraeterizes it suffieieiitly. Nordstedt (1899, p. 207) 
has dis(*ussed the nature of the genus and the identity of Siapfia 
rt/livdrira Chodat and Ulva cylindrica Wahlenh., while Borgesen 
(1898, ]), 155) has described and figured the stii)e. 

Tetraspora lubrica var. lacunosa Chauv. 

In small brooks. Near Iliuliuk, Unalaska, Alaska, W.A.S. 
and A.A.Jj., No. 4094! ; Port Renfrew, Vancouver Island, B. C., 
Bailer and Policy, and in (kdlins, Holden and Setehell, P. B.-A., 
No. 8()1 ! 

(k)LiJNSiKLLA Set(*hell and Cardner gen. nov. Tetras])ora(*earum. 

Fronds globular to irregularly and tubenuilately lobcd, con- 
fluent by a thin liasal layer, at first solid, later hollow, com))osed 
throughout of pear-shaped cells on dichotomously branched, gel- 
atinous stalks which taper downwards. Chromatojdioi’e single, 
band-shaped, with a single consphuions pyrenoid. 

The genus, here proposed, is most nearly related to Ooear- 
diiim, but differs from it in the shape of the cells, in the presence 
of cells throughout the jelly of the frond, and the shape of the 
gelatinous stalks of the cells. We take pleasure in dedicating 
this genus to our friend, Frank Shipley Collins of Malden, Mass., 
in recognition of his servi(*es to American Algology. 

Gollinsiella tuberculata Set(*hell and Cardner s]). nov. 

Plate 17. 

Forming extended layers of a dark green color and firmly 
gelatinous consistency on stones and pebbles. Cells piriform, 
12-20 by 9-12 p. The branching proceeds from division 
in two directions at right angles to one another and to the sur- 
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face of tlie frond. Only one of these I’esultinj? cells divides again, 
the other remains in position and undivided. From this, it 
happens that the (*.ells are not all in a periidieral layer as Nmgeli 
(1S49, p. 74, pi. Ill, A.) has described for his Oocardium stratutn, 
but are scattered throughout the frond as shown in our figure. 
The stalks of the cells, also, are different from those of the 
syiecies just referred to, in that they tayier downwards. The 
stalks take on a deep blue color imm(‘diately upon being tr(*ated 
with C4iloriodide of Zim*. 

On stones and iiebbles in a shallow pool, middle litoi*al zone, 
ill a single locality miudi ex])osed to In^avy seas, on the west 
coast of Whid])ey Island., Wash., N.L.iL, No. 40»‘l!, and in 
(\)llins, Holden and Sebdiell, P. B.-A., No. 909! A few spe^*/i- 
mens of this sp(‘(*ies liavt* also been collected at th(‘ Farallones, 
near San Fran<‘is(*(), (-alifornia, by R. A. Ilar])er and W. *1. V. 
Osterhout. 


Family PLEITR()C0CK^\C^E/F. 

Schizochlamys gelatinosa A. Braun. 

Forming light gr(*en, lobulated masses at the bottom of a 
small pond of fresh watei*. Amaknak Island, Alaska, 
and A.A.L., No. r)04()a! 

Oocystis solitaria f. major Willc. 

On ro(*.ks, dripping with fresh water. Neai* Iliuliuk, Un ala ska, 
Alaska, W.A.S. and A.A.L., No. 402H! 

The plant referred to this form of the species im^asures sonu^- 
what less than the dimensions given, but is de(*idedly larger than 
the typical form. 

Oocystis solitaria f. crassa (Wittrock) Ilansgirg. 

Forming a mucous (coating on damp rocks near wat(u*falls. 
Juneau, Alaska, Saunders, No. To! (1901, p. 409). 

Selenastrum Bibraianum Keinsch. 

Among weeds in ponds of fresh water. Near Seattle, Wash., 
Professor T, G. D. Kincaid, No. 768! 

There is an abundance of material of this species in the 
specimen (pioted. 
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Scenedesmus denticulatus var. linearis Hans^jirg:. 

Mixed with other in a pond of slightly braekish water. 
Near Swantown, Whidbey Island, Wash., N.L.G., No. 417! 

Urococcus insignis Hassall. 

Tntennixed with other algae on sods of deserted hut, Cape 
Nome, Alaska, W.A.S.l ; intermixed with other algae on drip- 
ping roeks, Ksquimalt, 13. C., N.L.G., No. 327! 

All stages of this interesting but puzzling organism wen^ found 
in the (*olleetions, from thin-walled eells with green (contents, to 
very thiek-walled eells with golden yellow eontents. 


Family PROTOCOCCAt^EiF. 

Chlorochytrium inclusum Kjellman. 

Endophytie in the fronds of various membrana(*eoiis red 
alga\ III the fronds of Tridwa laminanoideH Bory, Unga, Alaska, 
A.A./y., No. oOoO!; west coast of Whidbey Island, Wash., 
N.L.G,, No. 290!; in the fronds of Callymenia Vhylhphora 3. 
Agardh, Harvester Island, UyakBay, Kadiak Island, ir.A.iS. and 
A.yI.A., No. 3119!; Unga, Alaska, A.A.L., No. 3035!; in the 
fronds of Oonifimifinea fSitchf^nsis P. & R., Esipiimalt, B. (b, 
TUden, No. 3S9! ; in the fronds of Sarcophyllis Californicn d. 
Agardh, N.L.G.^ in Collins, Holden and Setehell, P. B.-A., 
No. 314! 

This plant is probably very <*-ommon and (careful examination 
will probably show it endophytic^ on other species of red algm 
from other lo(*alities, but enough is recorded to give reason for 
believing that it is by no means uncommon in the region under 
discussion, it extends down to Monterey on the coast of Cali- 
fornia and perhaps even farther southward. The form growing 
on Constantinea has been investigated and reported upon by 
E. M. Freeman (1899) who decides that it is a true Chlorochytrium 
and very probably Ch. inclusum Kjellman. 

Chlorochytrium Schmitzii Rosenvinge. 

In fronds of Petrocelis Middendorfii (Ruprecht) Kjellman, 
growing in the upper litoral zone. Harvester Island, Uyak Bay, 
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Kadiak Island, Alaska, r/wd A./I No. 0124!; lower 

litoral zone, west coast of Whidbey Island, Wash., N.L.G.l 
The ])lants referred under this species a8:ree very well with 
the deseri])tion and fi^jiire of lioseiiviii^je, except that sonu‘ have 
apical papilla\ Some of them do not have these and a^ree in this 
with the original description. 

Family H Y DKODTCT Y A( . 

Pediastrum Boryanum (Turpin) Menej>:hini. 

Intermixed with other al^^a^ of fresh watei* j)ools. Point Bar- 
row, Alaska, Farlow ]>. 192); Popof Island, Alaska, 

S((unders, (1901, ]). 409). 

Pediastrum angulosum (Ehrenberg) Meneghini. 

Intermixed with otluT algtv in shallow pools and ])onds of fresh 
water. (ila(*ier Valley, Island of Unalaska, Alaska, A.A.L., 
No. r)02f1a ! ; Popof Island, Alaska., Sanoders (1901, j). 409). 

Sorastrum spinulosum Na^g<‘li. 

Among wat<*r wt*(*ds in j)onds of fresh watca*. Near Seattle, 
Wash., IVofcssor T. C. U. Kincaid, No. 708! 

Very s(*anty, luit of uiidoiibbal o(*eurrence in th(^ sp(M‘inien 
quoted. 


Family ULVAt^E.E. 

Monostroma lubricum Kjcllman. 

Sitka, Alaska, Ida il/. Rodgers, No. 0722! 

Monostroma latissimum (Kuetzing) Wittrock. 

On stones a.nd mussels, lower litoral zone, in more or less 
brackish water. Iliuliuk, Unalaska, Alaska, W.A.S. and A ,A .X., 
No. 4020!; on Fucus, litoral zone, Uyak Bay, Kadiak Island, 
Alaska, and A.A.L., No. 5077! (a younger form); in 

brackish pools, near LaConner, Skagit County, Wash., N.L.G., 
No. 567! 

Monostroma quaternarium (Kuetzing) Desinazieres. 

West coast of Whidbey Island, Wash., N.L.Q., No. 187! 
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Monostroma Grevillei (Tlniret) Wittrock. 

Oil stones, just above and just below extreme low water mark, 
lliulink, Unalaska, Alaska, W.A./S. and A.A.L., No. 401C)a! 

Mr. ('ollins in his re])ort on the eolleetions says Monostroma 
(rrevillfij prol)ably’\ The speeies is also taken in a sense some- 
what narrower than that of Rosenviiiffe (189^h P* 948, ft seq.), 
at h*ast not iiK'luiliii^ M. arrticmn nor ilf. Vahlii (ef. also Bosen- 
vin^i^i', 1894, ]>]). 149-ir)r), and 1898, p. 117.) 

Monostroma arcticum Wittroek. 

On stones in shallow pools of the middle litoi'al zone. West 
shon* of Amaknak Island, Bay of Ihiahiska, Alaska, W.A.S. and 
A,A.L.^ No. .‘1200! , and in Collins, Holden and Setehell, P. B.-A., 
No. 910! ; Karluk, Kadiak Island, Alaska, W.A.S., No. 7)071! 

Mr. Collins takes M. arcticnm in a sense broad enoiif^h to 
inelndi* 4/. anqiravum Kjellman and M. saccodenm Kjellman, lint 
])refers to keej) M. arcticum^ itself, as a distinct si)eeies, and not 
unite it with 4/. (irevillei Wittroek as Bosenvin^^e has done (ef. 
Bosenvin^(‘, 1890, p. 946, and 1894, p. 17)2). 

Monstroma Groenlandicum J. Ajifardh. 

On small boulders, middle litoral zone. West shore of 
Amaknak Island, Bay of Unalaska, Alaska, W.A.S. and A. A. L., 
Nos. 0278! , 0299! ; Knkak Bay, Alaska, Saunders (1901, ]). 410). 

Monostroma Vahlii J. A^mrdh. 

Knkak Bay, Alaska, Saunders (1901, ]). 410). 

Monostroma fuscum (P. & R.) Wittrock. 

On stones in the middle litoral zone. North Pacific Ocean, 
Postels and Rupreeht (1840, p. 21, under Ulva fusca) ; Kukak 
Bay and Virj?in Bay, Alaska, Saunders (1901, p. 409); Orca. 
Alaska, W.A.S. and A.A.L.^ No. 517)9!; Muir Inlet of Glacier 
Bay and Sitka, Alaska, Saunders^ (1901, p. 409); floatinj^ in 
slightly brackish water, Crocketts Lake, Whidbey Island, Wash., 
N.L.G., No. 501! 

Mr. Collins takes this species in the later and broader sense 
to include also M. splendens (Rupreeht) Wittrock and M. Blyttii 
(Areschoug) Wittrocik. All the above specimens which have 
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been examined belong to Rosen viiige’n var. typica. No. is 
tlie form known as M. Blytiii. 

Monostroma fuscum var. splendens (Rupreeht) Rosenviiiije. 

On stones in the middle litoral zone. St. Paul Island, Alaska, 
2\)fvnsen<f No. ^785!, (heeley and S7iodgrass^ No. 5800! (cf. 
Setehell, 1899, under ill. splendens); west shore of Amaknak Island, 
Bay of Unalaska, Alaska, W.A.S. and A.A.Jj., No. 8201!, and 
in (/ollins, Holden and Setehell, 1*. B.-A., No. 911! ; Pinnaeles, 
near Siiiiimer Bay, Unalaska, Alaska, A.A.L., No. 4097! ; Lowe 
Inlet, Alaska, Sannders (1901, p. 409, under 4/. splendens). The 
variety, whi(*h is the ori^jiiial Ulra or Ulvm'in splendens Hu])re(4it, 
is to be distin^uish(‘(l from the var. iypiea, ac'c'oi'din^jr to Kosen- 
virijx(‘, l>.v the thi(*kened (‘xhTiial wall. 

Monostroma leptodermum Kjellman. 

Forming*’ a dtaise growth on Zostera, in shallow water. 
Between Brown and San 4uan Islands, Wash., Tilden, No. 888!, 
u 1 1 d(U* Mon osfrom a zosieri col um . 

Mr. Collins rej)orts that this is the same plant as found f^row- 
in^^ on the New En^jland eoast and listed by him (1900, p. 44), 
and that it a^^rees in all respects with the des(u*i))tion and fi^^^ures 
of Kjellman (1877, j). 52, fi«:. 28, 24). Kosenvin^e (1898, 
]). 944 and 1894, p. 149), however, figures a plant under Kjell- 
man’s name which has a long tubular stipe which is lacking in 
the New England sj)e(*imens, and also in the si)ecimens of Miss 
Tilden. Kjellman ’s jdants la(*ked the base. The (juestion is, 
whether the jdant of Rosen vinge or our plant is the plant of 
Kjellman. Mr. ('ollins prefers to believe that our ])lants are 
M. lepiodermum and that Rosenvinge’s belong to another and 
probably to a new spe(4es. 

Ulva Lactuca var. rigida (Agardh) LeJolis. 

In various situations. St. Lawrence Island, Alaska, K jell- 
man (1889, p. 58, under U. rigida) ; Pathfinder Rock, Norton 
Sound, Alaska, R. C. McGregor ^ No. 5680! ; St. Michael, Alaska, 
W.A,8,, No. 5287x!, 5245y!; Shumagin Islands, Alaska, 
Saunders (1901, p. 410); Harvester Island, Uyak Bay, Alaska, 
W,A.8. and A.A.L., No. 51161; Virgin Bay, Prince William 
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Sound, Alaska, Saunders (1901, p. 410); Sitka, Alaska, Ida M, 
Rodgers, No. 5723! ; Poi’t Renfrew, B. C., Butler and Polley, No. 
14; Esquinialt, B. C., Harvey (1862, p. 176); Idlewild, San Juan 
Island, Wash., TUden, Nos. 3861, 3871; Traeyton, Kitsap 
County, Wash., Tilden, No. 260! 

Ulva Lactuca var. latissima (L.) LeJolis. 

(Tenerally floating? when mature, but in the earlier staj^es 
attached to ro(*k or wood, usually in muddy situations. PiniiacJes, 
Summer Bay, Uiialaska, Alaska, A.A.L., No. 4097a!; Sitka, 
Alaska, Saunders (1901, p. 410, under U, Lactuca niyriotrcma) • 
Norfolk Sound (near Sitka), Alaska, Postels and Rupreeht (1S40, 
]). 21); lbij:jet Sound, Bailey and Harvey, (1862, j). 163); 
Es(iuimalt, B. C., Harvey, (1862, ]>. 176); Whidbey Island, 
Wash., X.L.G,, No. 112!; East Sound, Oreas Island, Wash., 
N.LAr., No. 529! ; Friday lIarl)or and Roach Harbor, San Juan 
Island, Wash., N.LAL, No. 667! 

It is diffi(ailt to d(‘t ermine just what <^ourse to take with the v^ai’i- 
ous specimens of Ulva which we have from the ref?ion included un- 
der this a(*count. A very (considerable study of the si)ecies of Ulva 
alon^ th(c entire western (coast of North A mericca indicates that, while 
there may be many forms, there is probably only one spe(ci(‘s and 
very few varieties. Th(‘ habit, size, color, and even the ('hara(ct(cr 
of cell (hcpends so nuKcli on the ap:e and the environment of the 
spexcimen, that it is ])ossibhc to tra(ce a series from the (piiet water 
inside a ]K)int of land to the exposed localities outside of it whi(ch 
may imclude all the forms and intermediate (conditions betw(cen 
tht‘ most distimct si)e(cies as yet projmsed under the genus. We 
have, therefore, arranged the forms of the Northwest Coast under 
two vari(*ties of one species. Var. rigida imcludes all tlie 
si)e(cim(ms which are lamceolate in general outline, while var. 
latissima includes all those which show a tendemcy to be shojler 
than broad, and are of general expanded habit at maturity. 
Under each of these varieties, there are numerous forms to be 
mentioned, due to less (conspicuous (conditions of gi'owth, but we 
have decidedinot to attempt a separation of these in this paper. 
Nos. 260 and 387 of Miss Tilden’s American Algce are conspicu- 
ous on account of the long stipes which give them the appearance 
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of Enteromorpha IJnza, No. (>67 of N. L. (lardner coveml 
the quiet bays, lying on the muddy bottom, or floating in 
expanded fronds two or three meters square. Youiig })lants wei*e 
found just starting on the warm mud. In using the names of 
Le Jolis, the writers desire to liave it understood that they do 
not acicept all of the synonymy of that writer. The Ulva fasciata 
of Harvey’s List (1862, p. 176) is unknown to us, but we 
presume that it is only a narrow form of \'ar. rigida. 

Enteromorpha micrococca Kuetzing. 

(.)n ro(iks, u])per or middle litoral zone. Bay of Unalaska, 
Alaska, W.A.aS. and A.A.L., No. 40r)4a! ; Diiteh Harlmr, Ainak- 
nak Island, Bay of Unalaska, Alaska, R, C. McGregor, No. 5695! ; 
Shumagin Islands and Orea, Alaska, Saanders (1901. p. 411). 

Enteromorpha micrococca f. subsalsa Kji llman. 

On dripping roeks above high watei* mark. Clnn^kanut 
Quarry, near Fairhaven, Wash., N.LALy No. 22S! 

Enteromorpha fascia P. & R. 

In the North Paeifie Oeean between Asia and America, Rosfels 
and Uuprechi (1840, p. 21). 

We know nothing of this species b(‘yond the information in 
Postels and Kui)re(*ht just cited, and such additional fax'ts as are 
l)resented by J. O. Agardli in his revision of the Ulvacem (1882, 
]). 125) where the oi)inion is expressed that it is very n(*ar to 
E, compres.sa (L.) Orev., but differs from that s])ecies in having 
a light brown color. Mr. Collins rejmrts that he has examined 
the spe(dnien labelled Enferomorpha fascia y under No. 1052 of 
Wittro(*k and Nordstedt, and finds it diffenmt from any species of 
the genus which he has seen before. 

Enteromorpha prolifera (Mueller) J. Agardh. 

Usually found floating or (^ast ashore. Uolofnin Bay, Alaska, 
R. C, McGregor y No. 5687! ; Juneau, Alaska, W,A.S, and A .A.h,, 
No. 5195!; Annette Island, Alaska, Saunders (1901, p. 411); 
near Coupeville, Whidbey Island, Wash., N.h.G.y No. 210!, and 
in Collins, Holden and Setchell, P. B.-A., No. 918!; Traeyton, 
Kitsap County, Wash., Tildeuy Nos. 885!, 264! (under E. com- 
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pressa var. nnlmruplex) , 265! (under E. cowpressa var. com- 
phuKifa) . 

Enteromorpha intestinalis (L.) Link. 

In all sorts of lo(*.alities in the upper litoral zone and in the 
bra(*kish waters of mud flats and ditches in salt marshes. Metla- 
katla, Annette Island, Alaska, tSavuders (1901, p. 411); Straits 
of (leorK’ia, Harvey (1862, p. 176); Port Renfrew, B. C., Bailer 
ami Polley, Nos. 29, 42; Whidbey Island, Wash., N.L.G., 
Nos. 167!, 2291, 5181, 519!, 582!; East Sound, Oreas Island, 
Wash., N.L.iL, No. 568! 

This usually vei-yeomnion and somewhat variable species was 
not d(‘te(*te(l in the upper ]K)rtions of our territory, althoiif^h 
many kx'alities seemed favorable for its f<r()wth. There has been 
no attem])t to se^reg-ate the numbers f^iveii above into forms. 
Three forms have been separated, however, by others and are 
quoted below. 

Enteromorpha intestinalis f. genuina Hauek. 

On the beach at Tracyton, Kitsa]) County, Wash., Tildea, 
No. 268! 

Mr. Collins notes (in lit.) that this ])lant is not exactly like 
No. 328 of the Phykotheka Universalis, but is fairly near it. 

Enteromorpha intestinalis f. cylindracea J. Agardh. 

Saunders notes this form (1901, p. 411) from Sand Point, 
Poj)of Island, and from Kukak Bay, Alaska. 

Enteromorpha intestinalis f. maxima J. Agardh. 

Saunders notes this form (1901, p. 411) from Kukak Bay and 
Orca in Alaska and from Victoria, B. C. 

Enteromorpha Linza (L.) J. Agardh. 

Atta(ihed to stones in the litoral zone. North Pacific Ocean, 
Pastels and Baprecht (1840, p. 21) ; Bsquimalt, B. C., and Orcas 
Island, Wash., Harvey (1862, p. 176); Victoria, B. C., Tilden, 
No. 384! ; Friday Harbor, San Juan Island, Wash., N,L,Q., 
Nos. 168!, 218! 



voL. 1 ] Setchell- Gardner, — A Igee of Northwestern A meriva . 218 


Enteromorpha Linza f. lanceolata 4. Ag:ardli. 

Similar plares. Orca, Alaska, W.A.S. and A.A,L., No. 
0161!; Yakutat Bay, Alaska, Sannders (1901, p. 411), Eer. 
Alhin Johnson^ No. 57021, and in (Collins, Holden and Setcdiell, 
B. B.-A., No. 967b! ; Whidbey Island, Wash., N.L.G.l 

Some, if not all, of the numbers j^iven under the spe(‘ies are of 
this form, while of the seeond form only om* refereiu'e is known 
to us as fj:iven below. 

Enteromorpha Linza f. crispata 4.A^mrdh. 

Sitka, Alaska, Sannders (1901, ]k 411). 

Enteromorpha minima Nmf*:eli. 

Forming yellowish {ifreen silky tufts and pabdies in tlie upper 
and middle litoral zones. West shoiH^ of Amaknak Island, 
Unalaska Bay, Alaska, W.A.S. and A.A.L., No. 8280! ; Iliuliuk, 
Unalaska, Alaska, ^V.A.S. and A.A.L.^ No. 4041!; Uyak 
Bay, Kadiak Island, Alaska, W.A.S. and A.A.lj., No. 5097!; 
Orea, Alaska, ir..4.AV. and A.A.]j., No. 5197!; Port Renfrew, 
B. C., lintter and Polleyl ; Sanduan Island, Wash., N.L.G., No. 
217!, and in (^)llins, Holden and Seteliell, P. B.-A., No. 912! 

Enteromorpha minima f. rivularis (^dlins. 

In running fresh water of Iliuliuk Preek, forming elonj^ated, 
yellow, mrndi eiitaiijUfled masses. Iliuliuk, Unalaska, Alaska, 
W.A.S. and A.A.L.^ No. 5048!, and in Uollins, Holden and 
Seteliell, P. B.-A., No. XXVI ! 

^^From ty]>ieal E. miniwa Naej^., distributed as P. B.-A., 
No. 4681), this form dilfi*rs by the lij^hter eolor, ji^reater lenj>:th of 
filaments, more gelatinous substanee, and by its oecmrrenee in 
fresh water.” (Collins, P. B.-A., 1901e, No. xxvi. 

Enteromorpha compressa (L.) (Ireville. 

On rocks, stones, and other al^m, mostly in the ui)])er and 
middle litoral zones. Oolofnin Bay, Alaska, E. C. McGregor, 
Nos. 5666! and 5667! ; Pathfinder Rock, Norton Sound, Alaska, 
R. C. McGregor, No. 5685!; Besboro island, Norton Sound, 
Alaska, R. C. McGregor, Nos. 5668!, 5682! ; St. Mi(diael, Alaska, 
n .A.S., Nos. 5240x!, 5250x!; North Pacific Ocean, ro.stels and 
Rnprecht (1840, ]). 21); Bay of Unalaska, Alaska, W.A.S. and 

BoT.-ir» 
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A.A.L,, No. 4068! ; Harvester Island, Uyak Bay, Kadiak Island, 
Alaska, W.A.S. and A.A.L., No. 51071; St. Paul, Kadiak 
Island, Alaska, W.A.S. and A.A.L., No. 51391; Yakutat Bay, 
Alaska, AVr. Alhrn No. 5713! ; duneau, Alaska, W.A.S. 

and A.A.L., Nos. 5187!, 51931; Es(|uiinalt, B. C., Harvf^y 
(1862, p. 176); Pu^et Sound, Bailey and Harvey (1862, p. 163); 
Sriakaluni Point, Wliidbey Island, Wash., N.L.G.y No. 197! 

Enteromorpha compressa f. racemosa a Ahlneri Kjellman. 
Enteromorpha compressa f. racemosa b abbreviata Kjellman. 

St. Lawren(‘e Island and Port Clarenee, Alaska, Kjellman 
(1889, p. 52). 

Enteromorpha crinita (Roth) d. Ai^^ardh. 

Attaehed to ro(*ks or floating?, in muddy plac^es. St. Mi(*hael, 
Alaska, W.A.S., No. 5250x!; Prinee William Sound, Alaska, 
Saanders (1901, p. 412); Valdes, Alaska, W.A.S. and A.A.L., 
Nos. 5184!, 5185!; Sitka, Alaska, Saunders (1901, p. 412), 
W.A.S. and A.A.L., Nos. 5203a!, 5207a!, and in Collins, 
Holden and Setehell, P. B.-A., No. 965!; Wraiifjell, Alaska, 
Saunders (1901, ]). 412.) 

Mr. Collins notes that No. 5203a is too near to E. e recta. 
(Lyiif^hye) J. Agardh. 

Enteromorpha percursa (Agardh) J. Agardh. 

In braekish pools andjn salt marshes, usually entangled with 
other hlamentous (3ilorophyeea‘. Amaknak Island, Bay of 
Unalaska, Alaska, W.A.S. and A.A.L., No. 4003!, and in 
Collins, Holden and Setehell, P. B.-A, No. 968!; Whidbey 
Island, Wash., X.L.G., Nos. 301!, 4141, 415! 

Enteromorpha aureola (Agardh) Kuetzing. 

On roeks eovered with slight layer of mud. St. Mi<*hael, 
Alaska, W.A.S., No. 5241 x! 

The plant referred here, is mixed with Rhizoclonium riparium 
var. hnplexum. 

Prasiola crispa (Lightfoot) Agardh. 

On turf of old barral)bas, on tussocks in the tundra, on damp 
ground, etc. Cape Nome, Alaska, W.A.Sl ; St. Michael, Alaska, 
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L. M. Turner, No. 849 (Herl). U. S. National Miiseiiin) ! , W.A.S., 
Nos. 5235!, 5243x1, and in Colli ns, Hold<^n and Setcdiell, 
P. B.-A., No. 969!, undcT llonuidiutu pariefiuutn; 8t. Paul 
Island, Alaska, B. IV. Ecerman \ (Setoholl, 1889, p. 590) ; lliuliuk, 
Unalaska, Alaska, VV.A.tS, and A,A.L., No. 4010!; St. Paul, 
Kadiak Island, Alaska, W.A.S. and A.A.L., No. 5137! , Saunders 
(1901, ]). 412, under Honnidium pariefinum) ; On^a, Alaska, 
IV.A.^\ and A.A.L., Nos. 5182!, 5183!; Yakutat Bay, Alaska, 
Saunders (1901, ]). 412); Juneau, Alaska, IV.A.N. and A.A.L., 
Nos. 5191!, 5192!; Dej)arlure Bay, Vaneouver Island, B. C., 
IV./I.N. uwd A.A.L., No. 5211!; (kuipeville, Wliid))ey Island, 
Wash., 669! 

The speeinieiis (juoted above inelnde all sorts of eonditions 
from the tyi)i(^al P. rrispa with its broad flat frond, to filamen- 
tous foiTUs referable to Horniidiuni pariefinmn (Vauelier) Kmdz- 
in^? or even to JI. mu rale ( Bynj^bye) Kuetziiif^*. In the majority of 
(*ases, these forms are mix<*d in the same eolleetion and often show 
more or less pei*fe(‘t transitions from tlH‘ om‘ to tin* other. 

Prasiola calophylla (C'armiehael) Mem‘^diini. 

In braekish water at the head of Penn’s (V)ve, Whidbey 
Island, Wash., N,LM,. No. 258! 

33iis narrow spe(nes eontrasts very decidedly with P. rrispa 
as well as with th(‘ next two si)e(*ies in the sha])e of the frond and 
the aiTany:em(‘nt of the (‘ells. We have b(‘en unable to eomi)are 
it with authentic s])e(‘iiiu‘us but it answm's to the descriptions and 
the fij^ures so (‘xacdly that w(‘ feel little doubt (‘.om^erninj? it. 

Prasiola borealis R(‘(‘d. 

On ro(*ks, just above hijj^h water mark, lliuliuk, Unalaska, ^ 
Alaska, W.A.S. and A.A.L., Nos. 4013!, 4021!; St. Paul/ 
Kadiak Island, Alaska, W.A.S. and A.A.L., No. 5138! 

This s])eeies (‘,om(\s nearest to P. Aniarviira Kuetzing, but dif- 
fers from it in shai)e and (‘olor of tin* fronds and in the less 
rej^ular tetrad arraiif^ement of the (‘(dls. The si)ecimens of P. 
horealis are infested with a fuiif^us ((Juignardia Alashina Reed) 
just as the Antarctic species is with (hiignardia Prasiohe 
(Winter) Reed, which gave rise to the genera Mastodia Hooker 
and Harvey and Derntaionieris Reinsch. For further details 
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(‘onsult Miss Heed’s paper on the subject (Uiiiv. of Calif. Pul>li- 
cations, Botany, Vol. 1). 

Prasiola fluviatilis (Sonimerfelt ) Aresehou^. 

Point Barrow, Alaska, Farloiv (1885, p. 192)! 

Tliis is what Farlow refers doubtfully to P. crispa in the refer- 
ence (‘ited above. A si)e{nraen from Herb. Farlow in the U. S. 
National Herbarium is labelled P. crispa f. maximal , but a speei- 
inen sent to us from Herb. Farlow^ labelled as a})ove, seems to 
us ))roperly referred. 


Family ULOTIIRK’H ACE.F. 

Ulothrix subtilis Kuetziiift*. 

In slij^htly ImK'kish water, Victoria, B. C., X.L.d., No. ddS! ; 
in fresh w'atei*, Iia(V)nner, Skagit ('ounty. Wash., X.L.d., No. 
515! 

The deterniinatioii of these spe(*imens is not absolutely (*er- 
tain, but tliey seem to belouf^ to the typi(*,al form (f. gemiaa 
Kirchner) of this species. 

Ulothrix zonata (Weber et Mohr) Kuetzin^. 

P\)rminf>: yellowish {>:reen, almost gelatinous i)atches on rocks 
w^et wdth abundant spray. Cascade near Iliuiiuk, Unalaska, 
Alaska, W.A.S. and A,A,.L., No. 40461, 5053! 

The ])lants listed under this si)ecies were most beautiful in 
tlieir growth and (fame from the very same spot, the earlier number 
having been collecbfd on eliine 30, 1899, and the later number on 
August 10, 1889. 

The determination was made by T. P]. Hazcii through the 
kindness of Mr. C’ollins. 

Ulothrix tenuis Kuetzing. 

Among the roots and leaves of grasses, slightly inundated, 
side of a rill. Near Iliuiiuk, Unalaska, W.A.S. and A.A.L., 
No. 5012a! 

Determined by T. E. Hazen, through the kindness of Mr. 
Collins. 
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Ulothrix implexa Kuetziiif?. 

Fonniiifj more or less ex])aij(le(l layers in l()(*alities iieai* the 
mouths of small streams where the water is hra<‘.kisli, or, at 
times, nearly fresh. On piles of a wharf, lliiiliuk, Unalaska, 
Alaska, IF./l./Sf. and A.A.L., No. 4017!; on Fin*us, ()r(*a, 
Alaska, M^.A.aS. and A.A.L., No. 5180! 

Determined hy T. E. Hazen, thronj^h the kindm^ss of Mr. 
( V)llins. 

Ulothrix flacca (Enj?l. Bot.) Thuret. 

On ro(^ks, ])ehl)les, old wood, ete. St. Miehael, Alaska, 
ir.A./S., No. r)2r)lx!; (Oaeier Bay, t^aunders, (11)01, p. 412); 
Fairhaven, Wash., N.L.G.. No. 11)4! 

The determinations are all hy Mr. (Ndlins. 

Gayella polyrhiza Rosen vin^e. 

On small boulders, well u]) in the litoral zone. W(‘st shore 
of Amakiiak Island, Bay of Unalaska, Alaska, ]V.A,S. and 

A. A,L., No. 8271)a!, and in Collins, Holden and S(‘t(‘hell, 

B. B.-A., 014! 

This seems to 1 k‘ the only loeality for this si)e(nes dis(*,ov(‘red 
outside* of those on the west (M)ast of (ireenland and the 
Fa*r()es. Bdrj^(*sen (1002, p. 482) refers this speeies to Prasiola 
rrisjnt as subs]), marina, (det. V. S. (•ollins.) 

Hormidium sp. 

Speedes form(*rly refeired to thisf^enus, es])e(dally //. pariefinum 
(Vaueher) Kuetzinjj:, have been found either ])un* or assoedated 
with Prasiola-forms in ditferent stages of devel()])ment. We 
have referred them all under Prasiola. 

Microspora floccosa (Vaueher) Thuret. 

In pools above high water mark, Esquimalt, B. C., Harvey 
(1862, p. 177, under Conferva floevom) \ in ereek. Port Renfrew, 
B. C., TUden, No. 130b! 

Conferva bombycina (Agardh) Lagerheim. 

Forming silky, yellow, gelatinous masses on dripping rocks. 
Amaknak Cave on the west shore of Amaknak Island, Alaska, 
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and A.A.L., No. 8297! (det. T. E. Hazen) ; on drip- 
ping rock cliff, Es(iiiiniault, H. C., N.L.G., No. 827! (probably 
f. genuina) , 

"'Conferva rivularis A^^” 

Sunias Ib-airic, B. Harvey (1862, p. 177). 

Wc liavc no knowlcd<Jfc or suspicion as to the identity of this 
j>laiit. 


F A M 1 L Y ( 'ILETO PH ( > R A( ' h:M . 

Stigeoclonium lubricum (Dillwyn) Knetzing. 

In light yellow tufts on grasses, in a small, slow stream in the 
tundra above the lake. Near Ilinliuk, Unalaska, Alaska, 11 .A.S. 
and A.A.L., No. 5085! (det. T. E. Hazen). 

Draparnaldia glomerata (Vancher) Agardh. 

In small brook, Hnntville, Island of Unalaska, Alaska, 
W.A.S. and A.A.L., No. 4094!; on dam]) rocks above tide, 
Jiiidlow Bay. defferson (^)nnty. Wash., X.LJi,, No. 554! 

Draparnaldia glomerata var. genuina Kirchner. 

In {M)ld water stream. Hazeldem* C5*eek, Port Ihmfrew, 
Vam'onver Island, B. Tilden, No. 8(S8! 

Draparnaldia plumosa (Vancher) x\gardh. 

G?*owing on j)ebbles along the shore of Green Lake, Seattle, 
Wash., A./y.G., No. 498! (det. T. E. Hazen). 

Chaetophora pisiformis (Roth) Agardh. 

Atta(*hed to weeds, grass, dead stems, stierks, etc., in springs 
and pools of fresh water. Near Oonpeville, Whidbey Island, 
Wash., NJjAm,. No. 461! ; Green Lake, Seattle, Wash., N.L.G,, 
No. 478! ; Seattle, Wash., NJj.G,, No. 886! 

Chaetophora elegans (Roth) Agardh. 

In ponds of fresh water. Near Oonpeville, Whidbey Island, 
Wash., A^.L.G.,No. 461!; Port -Townsend, Wash., N.L.G.y No. 
484! 
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Chfietophora Cornu-Damae var. genuina De Toni. 

On sticks, sedges, and grasses, in i)Ool of fresh water. East 
Hound, Orcas Island, Wash., NJjM., Nos. 484!, 497! 

Chaetophora Cornu-Damae var. linearis Kuetzing. 

South end of Lake Washington, near Renton, King County, . 
Wash., TihJen, No. 2()7! 

Ochlochaete Hystrix Thwaites. 

On water weeds in ])onds of fresh water. Near St‘attl(^, 
Wash., Professoi* T. (\ 1). KineaUf No. 7()H! 

Trentepohlia lolithus (L.) Wallroth. 

On rocks at 1000 feet ehwation. 0!-(*a, Alaska, Saunders 
(1901, j). 4i:}). 


Family M Y(H)II)EA(^E.E. 

Pringsheimia scutata f. Cladophorae Tilden. 

On (.'lado])liora in tid<* pool. Port Renfrew, B. C., Tilden, 
No. :1S2! 

We have (‘xanuned the specimen distributed by Miss Tilden 
ill oin- copy of the Ameri<*an Algae and find an epi])hyte which, 
whih* bearing a <*ertain superficial resemblan(*e to Pringsheimia 
scutata Reinke, structurally shows its(‘lf clearly a nu^niber of the 
(4ianuPsiphoniaceie and ])robably identical with Wille’s Vhloro- 
glaa tuberculosa , under which name it has been mentioned in its 
])ro]K‘r seipieiK'e in this account. We feel that Miss Tilden’s 
name is fairly projierly to be placed as a synonym under Wille’s. 


Family (EDOOONIACE.d^. 

We have found no species of this family, ourselves, and can 
only quote those enumerated by Miss Tilden and by Saunders, 
the determinations of all of which are by Karl E. Him. 

GEdogonium concatenatum (Hassall) Wittrock. 

Popof Island, Alaska, Saunders (1901, p. 412). 
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QEdogonium crispum (Hassall) Wittrock. 

In i)()ols, on r()(*-ks, just above high water mark. Port Ren- 
frew, 15. TihJen, No. 548! 

Bulbochaete Brebissonii Kuetzing. 

In a fresh water ])on(I. Near Seldovia, Cook Inlet, Alaska, 
Saunders (1901, j). 412). 

Bulbochaete intermedia I)e Bary. 

In a fr(‘s]i water pond. Seldovia, Cook Inlet, Alaska, Saunders 
(1901, p. 412). 

Bulbochaete Nordstedtii Wittroek. 

In a fresh wat(‘i’ pond. Seldovia, Cook Inlet, Alaska, Sftunders 
(1901, p. 418). 

Bulbochaete nana Wittroek. 

In a fresh wat(u* pond. Shumagin Islands, Alaska, Situnders 
(1901, p. 418). 

Bulbochaete insignis Pringsheim. 

Saunders (1901, ]), *118) gives this s])eeies in his Alaskan 
Algrts but does not nn*ntion any speeial loeality. 

PAMil.v (U>LE(K^H/BTA(^E.B. 

Coleochaete pulvinata A. Braun. 

In a ghunal pool, growing on C8iara. Near Iliuliuk, Cnalaska, 
Alaska, W.A.S. and A.AJj., No. 5089! 


Family CEADOPHORACE^I. 

Urospora penicilliformis (Roth) Areschoug. 

On roeks, in the litoral zone, sometimes higher up and some- 
times very low down. Port Clareiiee, Alaska, Kjelhnan (1889, 
p. 55); St. Miehael, Alaska, M,A.S.y No. 5251!; west shore of 
Amaknak Island, Bay of Uualaska, Alaska, W .A. /S’, and A.A.L., 
No. 8279! ; Kukak Bay, Alaska, Saunders (1901, p. 418); Strait 
of Juan de Fuca, B. C., Harvey (1802, p. 177, under Hormoirkhuvn 
Carniirhaelii) ; Port Renfrew, B. C., Butler and Polley, No. 125; 
Esquimalt, B.C., N.L.G., No. 514!; west shore of Whidbey 
Island, Wash., A./..6/.,No. 515! 
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Urospora incrassata Kjdlma-n. 

Oil r()(*ks ill thelitoml zone. Wliidliev IsIhikI, Wasli., X.L.tt.. 
No. 185! 

The inateriHl seems to Mi*. Collins to he of this si>(*(*i(‘s. 

Urospora Wormskioldii (Mertens) Rosen vinj^e. 

On small stones on exjiosed (toasts. Near Viidoria, B. 
Tilden, No. »‘181 ! ; west shore of Whidhey Island, Wash., X.L.G .. 
Nos. (>711, 2‘14!, and in CVillins, Holden and Setidiell, 1^. B.-A. 
No. 9151: San -hian Island, Wash., N.L.G,, No. 208! 

iMr. (Vdlins exjiresses tln^ oiiinion that Miss Tilden’s spian- 
riMMis are too near tlu* type* to he separated under the vari(*tal 
nam(‘ Vanronveriana as sla* has done, and that Oardner’s San 
.Ilian Island sjieeiniens represent a rather sleiuha* form. 

Chaetomorpha cannabina (Aresehou^:) K.j(41man. 

Lyinj^ loose or eiitaiij^led amonj^ other a]j»:a', in pools, litoral 
/one. Norton Sound, Alaska, R. (\ d/rt/rer/er, No. 5()8r) ! ; west 
short* of Amakuak Island, Bay of Unalaska, Alaska, lV.i4.N. and 
A .A . L., No. 5244! , and in Collins, Hohhm and Sidehell 1\ IC-A., 
No. i)l(i! ; St. Paul, Kadiak Island, Alaska, U .A.S. <tnd A.A.L., 
No. 5141! ; St^ldovia, Cook liihd, Alaska, Saunders (P)()l, j). 
415); Orea, Alaska, \V. A.S. and A.A.Jj., No. 51(>9! ; Annette 
Island, Alaska, Sannders (1901,]). 415) ; Friday Harhor, San 
.luan Island, Wash., X.L.G., No. 219! 

Chaetomorpha duriuscula (Rii])reeht) l>e Toni. 

Unalaska, Alaska, Rnprecht (1851, ]>. 404). 

I)e Toni (1889, ]). 277) refers the Conferra dnrinsrnia of 
Ru])reeht to the j^enns (Unetomorpha with more or less douht. 
We have not seen any {ilants attrihnted to this, Imt jud^^in^? 
from tin* deseri])tion and the assoeiation, it is more likely to he 
some fragmentary material of Cladophora, upon whitdi the 
speeies was founded. 

Chaetomorpha litorea Harvey. 

Sitka, Alaska, Rnprecht (1851, j). 599 under Ch. tortnosa 
var. crassior) . 

Harvey (1857, ]). 87) refers Rnprecht^ s variety crassior of 
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(Ui. tortuoffa to his own Ch, liforea and this is as far as any 
information oon(*ernin^ the plant from Sitka is known to us. 

Chaetomorpha tortuosa (Dillwyn) Knetziiif^. 

'M^irasitie on Ch. welagonimn. Unalaska, Alaska, Uuprechi 
(IBol, ]). ;197, under Vohferm eonfervirola) . 

Harvey (ISoT, p. S8) says that he has reeeived a s])eeimen of 
the (^nfcrra rottfcrrirola Rujn'eeht from Riijn-ecdit himself and 
eannot distinjirnish it from the i)resent speeies. It seems, also, 
that the Confer C(( Liinim of Postels and Rupreeht (1840, j). 22) 
may belonf^ with it, since they mention that the specdimms 
referred to that s])ecies and collected at Sitka, are only half as 
thi(*k as Enroj)ean s]>eeimens of Ch. 1/nnnn (Muellei*) Kiietzin^ 
Another possibility seems likely to us, and that is that the spe(*i“ 
TTHUis ([noted hen* may also be identi(*,al with what Mr. C^dlins 
and Kjellman have referred, of North Paciti(*. forms, to Ch. ran- 
nabhut, mentioned above. 

Chaetomorpha melagonlum (Weber et Mohr) Kimtzing. 

hi tufts over two feet long. Unalaska and Kadiak Islands, 
Alaska, Hupreehf (IBol, ]). 897, under Conferva Melagoninm) . 

Chaetomorpha melagonium f. typica Kjcdlman. 

In the sublitoral zone. St. Lawn’ence Island and Port (8ar- 
(‘iK'c, Alaska, Kjellman (1889, p. of)); St. Paul Island, Alaska, 
dree I eg and Sn<fdgras,s^ No. r)78r)a! (Setcludl, 1899, p. 090). 

Chaetomorpha melagonium f. rupincola (Ares(dioug) Kjellman. 
Yakiitat Bay, Alaska, Saunders (1901, p. 418). 

Rhizoclonium riparium f. implexum (Dillwyn) Rosenvinge. 

On roots, mud, stones, etc., litoral zone. St. Michael, Alaska, 
W.A.S., Nos. 5241!, 52441; east shore of Amaknak Island, 
Bay of Unalaska, Alaska, W.A.S. and A.A.L.j No. 40061; 
Yakutat Bay, Alaska, Saunders (1901, p. 414); Departure Bay, 
B. C., ir. and A.A.L., No. 5210!, and in Collins, 

Holden and Setchell, P. B.-A., No. 976!; Peddler Inlet, Strait 
of Juan l)e Fuca, Vancouver Island, B. C., Tilden, No. 379! 
(imd^r Rh. riparium) ; Whidbey Island, Wash., Nos. 

296!, 414! ; San Juan Island, Wash., N.L.G,, No. 205! 
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Rhizoclonium tortuosum Kuetziu^r. 

On otlier in the middle litoral zone. Uyak Hay, Kadiak 
Island, Alaska, and A.A.L., No. oOJ)')!; Whidhey 

Island, Wash., X.L.O., Nos. 423!, ()70! 

Cladophora crispata f. vitrea (Knetzino:) Halx^nhorst. 

Fresh vvat(M*. University Boat House, Lake Washinjjfton, 
Seattle, Wash., Tilden. No. 277! 

This form is (jnot(‘d as Miss Tilden has ^dv(*n it. There a]‘(* 
no authenti(* s})eeimens ae<*(‘ssil>le, either to Mr. (^)llins or to 
ourselves, and tin* s|H‘<*imens must he left fo)* further study. 

Cladophora glomerata (L.) Kuetzing. 

Lak(* Sel](‘V(‘ltza, \'an<*ouver Island, B. U., /larrcfi (1S()2, 
!>. 177). 

We hav(‘ no kuowled^(‘ of the oeeurrenee of this specdes in our 
t(‘ri’itory ex(‘(‘pt that (‘onv(*y<‘d by the r(‘f(*r(‘ne(* (piot(‘d. 

Cladophora callicoma Ku<‘tzing. 

Attaeh<‘d to tloatiug* logs. Lake Washington, Siaittle, Wash., 
X.L.G., Nos. 7)07!. oOS!, and in (N)llins, Holden and S(‘tehell, 
P. B.-A., No. 919!, W.A.S. and A.A.L., No. 7)212! 

A fresh watei* siieidt^s, d(‘t(‘rmim‘d by Mr. (k)llins. Dr. P>orn(4 
has written that tin* sjieeimen distribut(*d under C^ollins, Ilohhm 
and SeL'hell, P. B.-A., No. 919, setnns to him to be C. glomerata 
f. maero(/ont/(f (Lyugbyt*) Babenhorst. 

Cladophora cartilaginea ( Rupreeht ) Harvey. 

[Tnalaska, Alaska, Unpreeht (187)1, i>. 404 under (Utnferea 
earl i lag inea ) . 

Cladophora saxatilis (Rupreeht) DeToni. 

On roeks in the lower part of the litoral zone. Near Friday 
Harbor, San duan Island, Wash., N.L.G., Nos. 207!, 220!, 
Tilden, No. 279! (under C areta ) ; (Aiannel Roeks, west of Seattle, 
Wash., N.L.G., Nos. 355!, 309!, and in Uollins, Holden and 
Setehell, P. B.-A., No. 921!; Ludlow Bay, Wash., N.L.G., 
Nos. 440!, 513! 

The determination of the above are all by Mr. Collins, who 
adds that Tilden, No. 375, is not (7. saxatilis, probably not even 
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of the same section of the j^enns, Imt the specimen distrihntccl is 
not further (letermiiial)le. 

Cladophora flexuosa ((Griffiths) Harvey. 

Annette Island, Alaska, SaNtiders (1901, j). 414). 

Cladophora Mertensii (Rnprecht) DeToni. 

St. Paul Island, Alaska, Sefrhell (1889, ]). 090?); Sitka, 
Alaska, Huprf^rht (18")!, j). 408, under (htifernt Mertensii) . 

Cladophora viminea (Huin-echt) DeToni. 

Unalaska and Sitka, Alaska, Rnpreehf (187)1, ]>. 408, iindtM* 
(Um ferva viminen ) . 

Cladophora glaucescens ((Tiitliths.) Harvey. 

Nanaimo, Vaiu'ouvcr Island, B. C., Ilarrefj (1802, }>. 190). 

Cladophora laetevirens (Dillwyn) KnetziiijLc. 

Fuca Strait,” Vancouver Island, B. (\, Ilnrref/ (1802, p. 177) . 

Cladophora Chamissonis (Rnprecht) DeToni. 

”Parasiti(^” on the walls of Halosa(*cion or Rhodymenia, 
Unalaska, Alaska, Hnpreeht (1851, p. 408); floatiii};^, San 4nan 
Island, Wash., N.L.O.. No. 282!, and in Collins, llohhm and 
Setcliell, P. B.-A., No. 920! 

Deterniined by Mr. (!olliiis, who notes that the spe(*imens of 
Hardner are so like the Rnprecht specimen in Herb. Farlow, 
that it should be noted separately from (\ saratifis which it 
resenibb^s very closely. 

Cladophora arcta (Dillwyn) Knetzing. 

On ro(*ks and Fncus, middle and lower litoral zones. West 
shore of Amaknak Island, Bay of Unalaska, Alaska, lU.A.N. 
and A.A.L., No. 8288!; Sand Point, Popof Island, Alaska, 
Sannders (1901, p. 414); ("ormorant Rocks, Uyak Bay, Kadiak 
Island, Alaska, \\ .A.S. and A.A.L., No. 5188!; St. Pan], 
Kadiak Island, Alaska, W.A.ti. and A.A.L,, No. 5140!; 
Orca, Alaska, W.A.S. and A.A,L., No. 5181!; Ocean Cape, 
Yakutat Bay, Alaska, Saunders (1901, p. 414); Glacier Bay, 
Alaska, Saunders (1901, p, 414); Esquimalt, B. C, and Orcas 
Island, Wash., Harvey (1862, p. 176). 
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Mr. Collins has made all the determinations (juoted exee])t, 
of course, those of Harvey. Harvey’s specimens may hcloiif; 
rather under (J. sropaformis or C. sftjrafilis^ since his G. arvta is 
of the older and broader eoncej)tion. Mr. Collins also notes that 
Miss Tilden’s arcfa (No. 'Ill]) can belonj^ to this sj)e<*ies only 
ill its very broadest sense, but that the specimens distribut(*d 
are not ^ood (*nouj?h to be dctia-mincd with accuracy. 

Gladophora arcta f. conglutinata F. S. (Vdlins f. nov. 

Filaments adhering in dryinj*; into i)ointed tufts; descending 
rhizoids iilentiful. In addition to the regular, ere<*t, blunt 
bran(di(^s, there ai*(‘ at the base of the older plants some ])atent 
lat(‘ral bramdies with acute tiaaninal cells. 

On ston(‘s and ro(‘ks, litoral zone. St. Michael, Alaska, 
IV. .1 .N., No. 5255x1 ; n<‘ar Dutch Harbor, Amaknak Island, Hay 
of rnalaska, Alaska, R, (\ McGregor^ No. 5005!, W.A.S. and 
A.A.L., No. 4080!; Karluk, Kadiak Island, Alaska, IV. A. N., 
Nos. 5()GS!, 5()()!)!; Cyak Hay, Kadiak Island, Alaska, W.A.S. 
and A.A.L., No. 508()! ; Rscpiimalt, IV C., N.h.G., No. 11291; 
(Uianncl Ro(*ks, west of Seattle, Wash., \.L.G.. No. *15G1; 
near Deer Harbor, San duan rsland. Wash., X.L.G., No. 2021 
(battered form). 

The tyi)i(‘al C. arcfa shows a llabel late or m^arly (drciilar outIiiu‘ 
in the mounted S])e(*.inien, the individual filaimmts beiii]^ cpiite fret*. 
The ])resent foi'in has quite a different habit, the filanu^nts uniting 
in tufts like a magnified Symploca. The acuto lateral branches 
show a tendeiK'y toward C. .spinescens, l)ut an* not refj:ularly 
(*urv<*d or (*irc,inate as in the latter. 

Gladophora arcta f. pulvinata (Foslit*) F. s. (Vdlins comb. 

nov. 

On mussels and aljja*, tide ])ools, u])p(*r litoral zone. West 
shore of Amaknak Island, Hay of Unalaska, Alaska, W.A.S. 
and A.A.L., No. 40021, and in (’ollins, Holden and Setchell, 
F. H.-A., No. 9181 Determined by F. S. (Ndlins. 

Gladophora lanosa var. uncialis (Mueller) Thuret. 

On rocks, upper litoral zone. San Juan Island, Wash., 
Tilden, No. 8721 
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Mr. Collins, after a study of the speeimens quoted, says that 
the plants arc certainly not C. lanosa var. being very 

iniieh (coarser, but are in too poor condition for determination. 

Cladophora cohaerens (Ruprecht) DeToni. 

Kuprecht gives this species as occurring in the North Pacific* 
Ocean, and i)robably from the Ochotsk Sea. Mr. Collins has 
examined a Ruprecht speciimen and notes that he (*annot find 
any differeiK'.es between this species and C. arvta of the North 
Atlantic. 

Cladophora Hystrix (Stroemfelt) DeToni. 

On FiKMis, lower litoral zone. Gonzales Point, Victoria, B. 
C., Tihhn, No. ‘174! (under G. arcta form b.) 

Mr. (Jollins notes that this specimen seems to be Stroemfelt’ s 
Npea gomorphn Hysf rix . 

Cladophora composita Harvey et Hooker. 

Forming d(*nse mats on rocks, litoral zone. Port Rcuifrew, 
H. (\, No. I17()! (under 0. cariUaglnen) \ Fast Sound, 

Orcas Island, Wash., N.h.G., No. 521! 

The determinations are by Mr. Collins, who says of Miss 
Tilden’s specimen that it belongs here and that there are no two 
specues of Cladoi)hora more utterly unlike than G. composHa and 
G, variilagiuen . 

Cladophora Columbiana' F. S. Collins sp. nov. 

Forming intricate masses about »1 cm. high, filaments some- 
what prostrate at the base, then erect, sparingly dichotomous 
below, densely di- or trichotomously branched towards the 
fastigiate tips, having occasional solitary or se(nind lateral 
branches; filaments 150-250 p diam., cells somewhat i)iriforjn, 
p diam., long, usually largest at the point of forking, 
smallest at the })ase of the cell above; branches and ramuli as 
large as the main filaments, terminal cell blunt, usually some- 
what clavate. Color deep, rich green; cell wall thick, pellucid. 
Port Renfrew, B. C., Butler and Polley! 

Related to 0. patentiramea (Montague) Kuetzing., but with 
larger diameter and shorter cells, and more densely and fastigi- 
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ately branched. Also resembling: some forms of (\ africalo.sa 
Kuetzing, but a smaller ])lant, more matted in gfrowth, and with 
cells cylindrical to piriform, rather than ovoid witli eonstricded 
nodes. (J. dchsa Harvey is looser in g^rowth, with loiif^er cells and 
subacute tips. 

Cladophora coalita (Ruprecht) DeToni. 

Attached to rocks in the lower litoi*al zon(‘. W(‘st shore of 
Wliidbcy Island, Wash., N.L.G., No. tlo! 

■ Mr. (k)llins WTites that this species and the n(‘xt havt‘ been (*, on- 
fused under the name of the latter. They are, howevei*, (Hn*tainly 
distiiK't forms, and he is inclined to think, distinct s])ecies. No. 
(SIP, ('ollins, Holden and Setchell, P. P>.-A., (*<>llected at San 
Pran(‘is(M), C-alifornia, by R. E. Gibbs, belong’s under the pn‘sent 
spc(*,ies and not under the next. 

Cladophora scopaeformis (Ruprecht) Harvey. 

Attached to ro<jks ex])osed to considerabh^ wave a(*tion. 
Kukak Bay, Yakutat Bay, and Sitka, Alaska, Haanders (IPOl, p. 
414); Port Renfrew, B. 0., Hutler and Pollcff, No. 10 ; Es(iiu- 
inalt, B. C., Y.L.G., Nos. T2»}!, 512!, 5251; w(‘st shore of 
Whidbey Island, Wash., K.L.G,. No. 18!, 122!, 2():P , oKi!, 
517!, and in (V)llins, Holden and Setchell, P. B.-A., No. P22!. 

This ])lant which is th(‘ most common species in the reg:ion of 
Pug:et Sound, is <*losely related to the precedintr and th(‘ two dif- 
fer from the other sp(K*Jes in our list, with th(‘ e-x(M 4 )tion of (\ 
spinescens, by having: the older parts bound tojrether in i‘ope-like 
masses by curving: and hooked bramddets. (■. coalita has stouter 
filaments and shorter cells than C, scopicformis. Mr. (k)llinshas 
su])plied th(* determinations and the not(*s. 

Cladophora spinescens Kuetzinj?. 

In spongfy masses, on the tips of algae and sponges, uppei*- 
most litoral zone in exposed places. West shore of Amaknak 
Island, Bay of Unalaska, Alaska, \\ .A.S, and A.A.L., No. 
3258! 

Determined by F. S. Ckdlins. 



228 


University of California Publications. 


(Botany 


Cladophora Alaskana F. S. Collins sp. nov. 

Tufts 15~2o (*m. high, erect, main filaments about 800 
diain., articulations one-half to one and one-half diain., branches 
similar, erect, scattered or in secmnd series of two or more, not 
ta])ering, terminal (‘.ells blunt, wall thick, striate: branches near 
l)ase of th<^ tuft slenderer, 200-250 m diain., with thinner walls, 
not striate, with numerous short, ])atent or recurved ramuli, 
s(^attered or in se(*und series. C-olor dark g]*een, be(*oming whit- 
ish on exi)osure. 

On I'ocks, forming a distinct belt at the lower tide limit. 
St. Paul Island, Alaska, Her!). />. 6\ Eaton, No. 4!; west shore 
of Amaknak Island, Pay of Unalaska, Alaska. ir..4.N. an<t 
A.A.h., Nos. 8259!, 4000!, 5()45a!,and in (k)llins, Holden and 
Setchell, P. P.-A., No. 917! 

The shmder divari(*ate lower bramdies resemble somewhat tln^ 
interhudiig branches in the subgenus S))ongoinori)lm, but th(*y 
are not clearly ditferen tinted, the two forms of braiK'hes in this 
siieeies ])assing into each other. The tufts are never dens(‘ly 
niatt(Hl as in Spongoinorpha. 

Cladophora Hutchinsiae var. distans Kuetzing. 

Port Renfrew, P. C., HaiUr and PoUetj, No. 127! 

Mr. Collins says of this, that it may be the plant called 
(). laievirens by Harvey in his ^'LisP^ (1862), but that it is not 
the plant pi'operly to be pla(*ed under that name. 

The s])e(dcs of Clado])hora are always difficult to determine, 
and this is es])e(ually true of the sjiecies of the Pacific (k)ast of 
North America. All of our material has been sent to Mr. Collins 
and besides his s])eeial reports on each specimen, he has written 
the following account of the result of his study of the Rupreeht 
deserii)tions, su])pleniented by a (considerable number of Rupreeht 
sp(*eimens in Herb. Farlow. His report reads as follows: 

'HPi])re(*ht gives nine species, all of the A(crosiphonia-group 
as follows: 

1. C. (‘ohtcrens. 4. C. vimiiiea. 7. C. eartilagineii. 

2. (\ ('liamiKftoiiiH. T). C. saxatiliB. 8. C. scoptefonnis. 

li. C. Mertensii. (). (’. diiriiiscula. 9. C. (coalita. 
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G. cohere ns acM'-ordiii" to Ruproidit, represents C. arcfa of the 
Atlantic*,, and is possibly only a form of the latter. I (*,annot see 
any differen(*es, and have simply railed the speeimens C. nrrfa. 
The next four species seem to me to be indistinj^nishable, either by 
the authentic*, s])e(*imcms or by the desc*riptions. I have used the 
name C. saxafilis, both as the first name* used, and the om^ 
having; the fullest des(*rii)tion. C. darinsrala is not re])resc‘nted 
in the herbarium and I do not think that it c*,an be made out from 
the desc*rii)tic)n. C. rarfilaginea is a well markc‘cl s])(‘c*,ies, but is 
not among: t,hc‘ s])c^(*imcms yon have* scuit me; it is in my (M)llec*tic)n 
from Monterew. The last two spc^c*ic‘s have* been eonfused under 
thc‘ name G. sroptefonnis, but are c*.ertainly distilled forms, and I 
am in(*lined to think, clistinc*t s])c^c*i(‘s. Both are c*c)arse plants, 
all the* oldc*r parts mattc‘d in rope-like masses by cuirvung; and 
hooked branc*h(*s. G. eoaliia has stouter filaments and shorter 
c*c*lls. The hooked branc*hes are c'haracderistic* of these two 
s]H\*ies, and seldom if ever found in the othcu* s])c*(*,ies of this list. 
Th<‘sc* two spc^c*ies have very blunt tijiped lirancthes, whiles the* 
Iiuprec*ht sj)ec*imc*ns of G. Ghmnissonis^ G. vimhiea, and G. saxa^ 
HUs, all have the ti])s acute or ac*.uminate. The* rnatteduess of 
the lowei* part of the last t,hrc‘c* sjUMues is not due* to hooked 
brancdilets, but to deseemding: rhizoicl-like branc*,hlets as in 
G. arrfa. G. polaris Harvey, New Alg^ie of Ja]>an, Proc*. Amer. 
Ac*,ad., Vol.4; p. 384, JHofi, is the young: state of G. seopaformis.^^ 

Fa m L V ( 1 ( )M ONT I A ( ^ . 

Gomontia polyrhiza (Lagrcnheim) B. & V. 

In dead shells. Amaknak Island, Bay of Unalaska, Alaska, 
ir..4.N. and A.A.L., No. 3248! ; Pojiof Island, Alaska, Sannders 
(1901, p. 413); Harvc\stc*r Island, Uyak Bay, Kadiak Island, 
Alaska, W.A.lS, and A.A.L., No. 3110! 

Fa^iily BOTRYl)lA(!FbK. 

Botrydium granulatum (L.) (irc'ville. 

This s])ec*ies has beem sc‘c*n and collecdcHl on Pamano and 
Whidbey Islands by one of us (X.L.G.) but no spec*imens wcu*e 
jireserved. There is, ho weaver, no doubt as to its oc*currenc*(*. 


Bot.— IG. 



230 


(Jniverxity of CuUfomia PuhlicationK. 


[Botany 


Family BRYOPSIDAC^EJ^. 

Bryopsis hypnoides Lanionroux. 

Growing? on old wood of floats and piles. Vietoria, B. 
N.L.G., No. 510!; British Camp, San Jnan Island, Wash., 
N,L,G,, No. 200! 

Determined hy F. S. Collins. 

Bryopsis corticulans Setehell. 

On roeks at low water mai*k. Saekman’s Point, near Traeyton, 
Kitsap (knmty. Wash., Tildett, No. 571! (under B. plumosa) . 

This diffei*s from B. pJumosa, in being coarser and less 
regularly distichous, hut the corticating fllaments are very nearly 
wanting. It seems best to refer it to B. eorticfdnns, which may, 
however, only he an extreme form of B. phtmosa. Mr. Collins 
notes that the s])e(dmen in the copy of the Americ^an Algte in 
Herb. Farlow, seems to he good B. corticulans. 

Family DBHBESIACE^]. 

Derbesia vaucheriaeformis (Harvey) J. Agardh. 

On a sponge. Yakutat Bay, Alaska, Hanuders (1901 , ]). 415) . 

Derbesia marina (Lynghye) Sober. 

In (piiet water. Sitka, Alaska, Saunders (1901, p. 415). 

Family VAUCHERIACE^. 

Vaucheria sessilis (Vaucher) DC. 

On a dripping cliff, Juneau, Alaska, Saunders (1901, p. 415) ; 
in a small stream of running water, Seattle, Wash., N.L.G.^ 
No. 584! 

Vaucheria geminata var. racemosa Walz. 

Seattle, Wash., X.L.G.j No. 668! 

Vaucheria hamata (Vaucher) Lynghye. 

On moist gi*ound. Near Green Lake, Seattle, Wash. , N.L. G.^ 
No. 368! 
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Vaucheria terrestris L.viigbye. 

In a dit(ih. Near tlie University of Wasbinffton, Seattle, 
Wash., N.L.G., No. :«)2! 

Family 

Codium adhaerens (Oabr.) Agardh. 

Dredfjed in a deiith of lo meters, Kadiak Island, Alaska, 
Saatiderf! (1901, p. 41(5); very sjiarinjjly on rocks in the niiper 
suhlitoral zone, west shore of Whidbey Island, Wash., S.L.d., 
No. 20;)! 

Codium Ritteri Set(*liell and (Jardner sj). nov. Plate 17. 

Frond t^lobose to ]>iriforin, oin. liijrli, afta(*hod by a distinct 
sti])(*-Iikc base, solid, the (*, (niter (‘-oinposed of a felt-like mass of 
tine fibres. Outer tilanieiits or utri<*les, fiw, blunt, ir)()“4()() in 
diainotin*, the ohhnMiiies usually swollen in the middle, and havin^j: 
the membrane at the ti]) somewhat thickened at th(^ eentral point 
])roje(‘tin^ inwards. Zoosporanj^ia unknown. 

Th<^ type of the siieines [iroposed here is a sinj^le speennum 
e<)lle(d('d at Hei*^ Hay, in two or threi^ fathoms of waten*, by 
Professor W. F. Ritter, of the Uiiivei’sity of California, wliile on 
the Ilarrinnin Fxjiedition to Alaska. A second specimen, aj»:ree- 
ing apiiarently in habit and structure, but not in the descri])tion 
of its habit, is No. d70 of Miss Tilden’s Ameri(*un Al^m, colle(*ted 
by her at Port l^enfrew, VaiKMmver Island, H. C., and distribut(‘d 
under thi^ name of Codinm adhtvrefhs. 

Codium 7??7/eW aiiin-oaehesboth C, Hursa (Turn<*r) Af^ardhand 
G. mamillomm IIarv(\v, but is distinct from both. From tin* 
former it differs in bein^ solid and in having a more distiiK't 
stipital portion, while from the latt(*r it differs in having a more 
distiind- sti])ital portion and the smallness of the utrich*s as W(dl 
as the shape of the utricles. The utri(*les, in a specimen of 
Mine. Weber van Hosse, kindly loamnl by F, S. Collins, are 
balloon-shaped, and measure from 1 to 2 mm. in diameter. Fi*om 
C, ndhirrem, C. Eiiteri is amply distinct, since it has not the 
firm jelly uniting the utricles, which is so characteristic of that 
species. It is to be noted that C. mamillosum is (?redited to 
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flapan ])y IVToni (1895, p. 68), but No. 49 of Okamnra’s Alg:a> 
Japoni(^a» Exsioeata% seems to us to be our C. Riiieri, thouj^h 
labelled (\ mamillosvni . 

Codium mucronatum f. Californicum d. A^ardh. 

Oil ro(*ks and in tide ])ools, lower litoral and up])er sublitoral 
zones. Sitka, Alaska, J. G. Agardli (1886, f). 44), under s 
(1901, ]). 416); San Juan Harbor, Strait of Juan de Fuea, Van- 
(*ouver Island, B. C., Tilden, No. 281!, under C. fomenfosmn; 
Wliidbey Island, Port Townsend, and Ludlow Bay, Wash., 

x.L.a,\ 

In all probability are to be ineluded here, the s])eeiniens 
refern'd to C. fotnenfostwi as follows: — Norfolk Sound (Sitka 
Sound) and Nootka Sound, Posfels and Ruprechi (1840, j). 20); 
Nootka Sound, Turner (1811, ]>. 185, under Fucus fomeniosus) \ 
Es(juinialt, B. C., Harrey (1862, j). 176). 

Codium mucronatum f. Novae Zelandiae J. A^ardh. 

Port Kenfrew, B. (\, liuiler and Polley^ No. 5! 

A (careful study of C, nmcronaium will ])robably show a very 
deeided variation in the size and ocMUirrema* of the iniutronate ti]) 
of the utricle. In the plaiits included under the prece lin*? form, 
all studied by us have the typical ti[) of the f. Califormeum . In 
the ])lant <iuoted under the ])re,sent form, the miuu*onate tip to 
the utricle is to be found only in the very young ])(>rtions of the 
frond. Below, in the older portions, the utricles are more or less 
swollen at the tip, as in G. Muelleri Kuetzing, and while some of 
them show a very slight apiculus, the majority of them do not. 
The i)lant certainly differs from the more usual form on the 
Pa(*ifi(* Coast of North America. 

Family VALONIAt'E^. 

Valonia ovalis (Lyngbye) Agardh. 

On rocks exj)osed to the waves at extreme low water mark. 
Port Itenfrew, B. 0., lintler and Polley, No. 26! 

This northern representative of a tropi(*-al genus was first 
tV>und on the Pacific Coast of North America by Saunders (1899, 
p. 2) near Pacdfic^ drove, California. It has also been collected 
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at Point ("ypi'ess, near Paeifie Grove, by Professor Harold Heath, 
of Stanford University. In both these localities, as well as in 
the locality quoted above, it was found gfrowin^ on a snbstratnni 
of Lithothaninia. 


Family ('HARAt^E^]. 

Nitella acuminata subglomerata A. Braun. 

Ill a fresh water pond, in^ar Ib-ince William Sound, Alaska, 
aSV/ a n (levs ( IbO 1 , p . 4 1 () ) . 

Nitella opaca Agardhf 

In a fresh water pond m^ar Kadiak, Alaska, Sannders (1901, 
p. 416). 

Chara contraria A. Braun. 

In i)onds and stn^ains mnir Glacier Bay, Alaska, Sonodf^rs 
(BM)l, p. 416). 

Chara fragilis Desv. 

In a fresh water ])ond, Shumagin Islands, Alaska, S((tiHders 
(1901, p. 416). 


PH.EOPHYGEJ^. 

In this group we have* included all algie with an. additional 
brown (*oloring matter, even taking in Hydrurus, which does not 
seem to belong anywhere. In the arrangement of genera and in 
the ado])tion of geneihf names, we have followed Kjellman (1891- 
1896) in Eiigler and Praiitl, with some exceiitions, particularly 
in the Laminariacea^. As to spe<des, while DeToni (1895) has 
been of considerable assistance, it has been iie(*essary to rely 
(diiefiy iiixm the special jiajiers for more light to determine doubt- 
ful ])oints and to make necessary revisions. In this group nimh 
help is to be obtain(*d from the pajiers of Mertens (1829), Postels 
and Ruprecht (1840), Ruprecht (1851), and Saunders (1901). 
We have the i)l ensure of thanking Mr. Collins for some determi- 
nations, and for looking over our manuscript and making valu- 
able suggestions. Professor P. R. Kjellman, of Upsala, Sweden, 
very kindly examined a series of specimens of the very puzzling 
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genus Alaria and eontributed determinaions and notes without 
whieh our aec^ount would have been extremely meager. 

In this gi'oup we find a mixture of forms of North Atlantic 
affinities mixed with tyjies of Antarctic affinities. The genera 
Macrocystis, Nereocystis, Lessonia, Postelsia, Dictyoneuron, and 
Egregia are most (dosely related to Laminariacem of the Ant- 
arctic Ocean, some species of Chorda, Laminaria, Agarurn, 
Alaria, and Fmuis ai*e identicuil with those of the North Atlantic, 
while others of the same genera are very closely related to tlu* 
North Atlantic* forms. We have sel(H*ted the specdes and genera 
just mentioned, because they are large and ty])i(*>al. A detailed 
list would only show the same thing and make the proportions 
plain. The proportions, however, if taken from such a list as 
(*()uld l)e (‘ompiled at i)resent, would probably not hold as soon as 
we have a little more complete knowledge than we have at i)res- 
ent. In the group of the Phceophycece, too, we see the mingling 
of the algal flora of the North Temperate Region and the Lower 
Boreal Region very plainly. The Antar(*Ii(* tyj)es belong proi)erly 
with the North Temperate, although some of them, notably 
Ner(H)cystis, extend through the Lower Boreal, but are wanting, 
as we have reason for believing, in the Upi)er Boreal. The 
North Atlantic tyi)es, on the other hand, are charactcTistic of tin* 
Lower Boreal and ai’e re])resented in the North Temperate by 
fewer s])e(*ies or mostly by species related to, but not identical 
with, the spec'ies of tlu^ North Atlantic. A com])arison with the 
Pha‘o])hycea^ of the northeastern (M)ast of Asia, is not possible, 
at least with the expectation of satisfactory results. The algal 
flora of Ochotsk Sea, is very similar to that of Bering Sea, and 
this Upper Boreal flora rea<*hes to the northern extremity of 
dai)an, but beyond that our present knowledge of the flora of 
Jai)au in the Lower Boreal Region is not sufficient to allow any 
very definite statements to be made. A comparison with the 
(‘.oasts of the United States below Cape Flattery might be made, 
especially with those iu(duded in the North Temperate Region, 
but it is suffi(*ient to say that many of the si)ecies (d* that flora 
have already been found in the lower limits of the Lower Boreal 
Region and many irjore will probably be added when our knowl- 
edge approximates completeness. 
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Family HYDRURACE^. 

Hydrurus foetidus (Vill.) Kirelmer. 

On rocks and stones in cold rapid streams. Near Ilinliuk, 
Unalaska, Alaska, R ,A.H. and A.A.L., No. 5042! ; Kukak Bay, 
Ala.ska, /SV/ww dens* (1901, p. 400); Juneau, Alaska, and 

A. A. X., No. 51891; Vancouver Island, B. C., Harcty, (1862, 
p. 177). . 

This spe(des occnirs in several of its forms in each Alaskan 
locality. 


Famii.y E(T0(^ARPACE^E. 

Pylaiella litoralis (L.) Kjcllmau. 

Attached to various algfc or woodwork. St. Lawrence Island 
and Port ( Jareiice, Alaska, Kjellman (1889, p. 51 ) ; Norton Sound, 
Alaska, R. (\ McGregifr., No. 56781; Final Strait^^ and Esqui- 
inalt, B. V.. Harvey (1862, p. 167). 

This v(M*y variable species has been divided into a number of 
varieties and forms by Kuckuck, Kjellman, and other writers. 
The speciuKMis and referen(‘es i?iven above are not referable easily 
und(*r their jiroiier forms and are mentioned here. Below are 
j^iven su(di as are more or less readily riderred under ])ublished 
varietal and form names. It seems that the following: two species 
are jirobably to be jilaced under P. litoralis, also: P. afroriolarea 
Ruprecht (1851, ]>. 385) from Sitka and perhai)s also from 
I'lialaska, collected by Mertens, axid Evtovarpas Aleaiivas Kuetz- 
iiig: (1860, p. 1, ])1. 2, 1) also collected at Unalaska by Mertens. 

Pylaiella litoralis var. opposita f. typica Kjellman. 

On Fucus, St. Michael, Alaska, W.A.S., Nos. 5238y!, 5247x! 
Pylaiella litoralis var. opposita f. rupincola Kjellman. 

On piles or tloatinglogs. lliuliuk, Unalaska, Alaska, 
and A.A.L., No. 40251; La( Vinner, Skag:it County, Wash., 
A.X.O., No. 339! 

Pylaiella litoralis var. opposita f. acuta Saunders. 

On Fuims, Kukak Bay, but generally abundant from 
Wrangell, Alaska, to the Aleutian Islands, Saunders p. 

418). 
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It lias seemed best- to plac^e Sa^lllders^«! form under the variety 
oppositn, as Saunders leaves it indefinite in this ease as he does 
in the whole treatment of this speides as to whether he rei'o^nizes 
any siieidal ^^’ouping of the forms or not. The general f?rou[)in^ 
of Kueku(*k and Kjellman seems to us the most eonvenient and 
natural arraiij^ement ])ossible and to be followed as nearly as ean 
be done, with the understandinar that a study of the life-histoi’y 
may indieate that many of the forms are rather states of devel- 
o])ment. Saunders’s descudption of the form does not seem to 
indieate minh differen(*e between this and f. rap/arYi/u Kjellman. 

Pylaiella litoralis var. opposita f. rectangulans Kuekuek. 

Floating in jiools in a salt marsh. Oreas Island, Wash., 
N.LJL, Nu, 627! 

Pylaiella litoralis var. firma (Agardh) Kjellman. 

On Fmnis. Duteh Harbor, Aniaknak Island, Bay of Fnalaska, 
Alaska, ii?. (I McGreyor, No. 7)6961; lliuliuk, Unalaska, Alaska, 
W.A.iS. and A.A.L.y No. 82711; Harvester Island, Uyak Bay, 
Kadiak Island, Alaska, ir.A.*S’. and A.A.L,, No. 7)1081; East 
Sound, Oreas Island, Wash., ^.L,G., No. 476! 

These forms are all lumj)ed under the variety without attem])t 
U) separate them. One or two of them probably belong to f. 
t If pica K jell 711 an. 

Pylaiella litoralis var. ficma f. macrocarpa (Foslie) Kjellman. 
On Fueus. Vi(*toi’ia, B. 0., Saunders (1901, p. 419). 

Pylaiella litoralis var. varia (Kjellman) Kuekuek. 

Common on ro(*hs and on Fueus. Shumagin Islands, Yakutat , 
and Juneau, Alaska, and at Vietoria, B. C., Saunders (1901, p. 
419); Port Renfrew, B. V,, Tilden, No. 860! 

Pylaiella litoralis var. varia f. densa Saunders. 

On Fueus or other alj^a*, oe(*.asionally upon roeks. 
Shuiiia^in Islands, Priii(;e William Sound, and Sitka, Alaska, 
and Vietoria, B. (\, Saunders (1901, p. 419); Uyak Bay, Kadiak 
Island, Alaska, W.A.S. and A.A,L,, No. 7)18r)a! ; Saunders’s f. 
densa seems to (*.ome under the var. varia (Kjellman) Kuekueh, 
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Ectocarpus terminalis Knetzing. 

On stipes of Alaria Jisfulo.sa P. & K. Ilinlink, UnaJaskn, 
Alaska, \V,A.S, and A.A.L., No. r)()44a! 

Ectocarpus siliculosus f. typicus Kjellman, emend. Kueknek. 
On wood, diinean, Alaska, W.A.S. and A.A.L., No. 5197! 
The speeiinens referred to the si)e(des are ver\ tyi)ieal and 
with {^ood ])lnriloeular sporangia. Harvey (18G2. ]). 107) has 
noted this s])e(des from Es(|ninialt, B. (^, growing on Nereo- 
(wstis. 

Ectocarpus confervoides (Roth) LeJolis. 

On ro(*ks, ete. Yakutat, Alaska, Sanndcrs (1901, p. 418); 
Port Renfrew, B. (\, HuHcr and Pol leg, No. 24; near (k)ni)e- 
ville, VV'hidhey Island, Wash., \,L.G,, No. 2()1 ! 

Th(^s(‘ may be forms more or less ty])ieal, but tin* information 
is not exaet in this resj)eet. 

Ectocarpus confervoides f. typicus Kjellman. 

On Alaria. Juneau, Alaska, IP. A .N. and A .A. />., No. 519() ! 

Ectocarpus confervoides f. pygmaeus (Ares(*houg) Kjellman. 

On various alga\ Shumagin Islands and Yakutat Bay, 
Alaska, Saunders (1901, j). 418). 

Ectocarpus confervoides f. acuminatus ( 'ollins and Set<diel] 
f. nov. 

Habit and pluriloeular sporangia of P, penirillains Agardh, 
but the branehes and bramddets are aeuminate instead of ending 
in a hair. 

On algie, partieularly Desmarestia. Whidbey Island, Wash., 
X.L.G., Nos. 235!, 448! ; Vietoria, B. (\, X.L.G., No. 317! 

The type is No. 235 and seems to be the same as the 
P. penicillafns of Saunders’s Phyeologieal Memoirs (1898, p. 155, 
pi. 21, f. 3, 4). It differs from P. penicillafns as figured and 
des(*ribed by Kueknek (1891, p. 22, f. 5) in the laek of hairs 
and in the laek of the pseudodiehotomous braiudiing. It is to be 
distinguished from other forms of E. confercoides by the acuimi- 
nate terminal (*ells of the branehes and branehlets. 
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Ectocarpus confervoides f. variabilis Saunders. 

On larger algsp and on a chiton. West (*.oast of Whidbey 
Island, Wash., N.LM., Nos. 166!, 4261, 4541,465! 

The plants placed under this form are referred here with some 
doubt and need more study, as does the form itself, to determine 
its autonomy. Some of the plants make it seem likely that 
E. (Irifhrirolus Saunders, and perhaps even E, mvrrottafvs 
Saunders, are likely to be found to belong to the form cycle of 
E. confervoides. 

Ectocarpus confervoides f. corticulatus Saunders. 

On Desmarestia uvnleaia. Poi)of Island, Alaska, Sounders 
(1901, p. 418). 

Ectocarpus granulosus (Engl. Hot.) Agardh. 

('ast ashore. Near Tracyton, Kitsap County, Wash., Tilden, 
No. 359a! 

A slender form of this species. Mr. F. S. Collins has exam- 
ined the specimen in Herb. Farlow and agi^ees in the determina- 
tion. No. 359b is referred by him to E. ntucronafus Saunders. 

Ectocarpus mucronatus Saunders. 

In tide pool. Port Renfrew, B. C., TiJden, No. 359b!, under 
E. gronnlosus. 

Mr. F. S. Collins has determined this specimen as belonging 
to this si)ecies. It seems to us that the species itself may prob- 
ably be referred to some form of E. confervoides, on further study. 

Ectocarpus tomentosus (Hudson) Lyngbye. 

On Fucus. Harvester Island, Uyak Bay, Kadiak Island, 
Alaska, W.A.S. and A.A.L., No. 5104!; Sitka, Alaska, and 
Victoria, B. C., Saunders (1901, p. 417). 

Ectocarpus oviger Harvey. 

On stipes of Nereocystis. Esquimalt, B. C., Harvey (1862, 
p. 167). 

A species unknown to us, said to be near to E. granulosus 
(Engl. Bot.) Agardh. 



voL. ij SetchelhGardner. — Algm of ^Northwestern America. 239 


Ectocarpus cylindricus Saunders. 

On the shell of a (ihiton. West coast of Whidbey Island, 
Wash., N.L.G., No. 4()6! 

Determined by DeAlton Saunders. 

Streblonema minutissimum Saunders. 

''In the branches of Liebmannia sj).” Sitka, Alaska, Saanders 
(1901, p. 41(i). 

Streblonema Pacificum Saunders. 

Forming? dark brown, <*ircular i)at(*hes on the sporophylls of 
Alaria. Yakutat Bay, Alaska, Santah^rs (1901, ]). 417). 

Streblonema irregulare Saunders. 

Forming small brown i)atehes on the bul])s of Nereocystis. 
Sitka, Alaska, (1901, ]>. 417). 

Phycocoelis Baltica (Keinke) DeToni. 

On various algje. Sitka, Ala.ska, Soonders (1901, p. 416); 
west coast of Whidbey Island, Wash., X.L.G., No. 47)4! 

Placed by Foslie under Mi/rionema. 


F AM J LY SPH A( 'ELAKl A ( 'E.E . 

Sphacelaria cirrhosa (Itoth) Agardh. 

Forming small light olive-gi'een tufts on Fucus. Annette 
Island, Alaska, Satniders (1901, ]). 419). 

Sphacelaria racemosa var. arctica (Kjellman) Keinke. 

St. EawereiK'e Island and Port CUareiice, Alaska, Kjellman 
(1889, p. 7)1); Prim*e William Sound. Yakutat, and Wrangell, 
Alaska, Saunders (BK)1, p. 419); west coast of Whidbey Island, 
Wash., X.L.G., No. 245! 

Chaetopteris plumosa (Lyngbye) Kuetzing. 

Sublitoral zone. St. Lawren(*e Island and Port Clarence, 
Alaska, Kjellman (1889, p. 51); Alaska, Harreif (1872, p. 463) . 

Cladostephus verticillatus (Lightfoot) Agardh. 

North Pacific Ocean, Postels and Ruprecht (1840, p. 21). 
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Family ENC(ELIA(1E^. 

Desmotrichum undulatum (J. A^>:ar(ih) Ileinke. 

On Zosfera marina, in a quiet cove. Near SeJdovia, Cook 
Inlet, Alaska, t^aamhrH (1901, ]). 419, nnder Homwostroma 
andnlafmn.) 

This seems more like a narrow Punctaria, sin(*.e a(^(*ordinj^ to 
both the description and li^nre of Saunders the plnrilocnlar 
sporangia hardly project beyond the surface of the frond. 

Punctaria latifolia Greville. 

In (piiet waters, tloatinj^ or attached to other alfifm. Poi)of 
Island, Sitka, and Annette Island, Alaska, Saunders (1901, 
p. 420, iimlov Horn w astro m a lafifoliam) ; Penn’s Cove, nearC^m])e- 
ville, Whidbey Island, Wash., X.L.ii., No. 190! 

Honiwostroma lohatam Saunders, from Sitka and Princ(‘ 
William Sound, Alaska, seems from description and figure to 
be a form of this si)ecies or the next with mucl) lobed marjjins. 
ft reminds us of Phf/rolapaflnnn rrispatam Knet/iiifi: (IHoG, [>. IG, 
pi. 49, f. T). 

No. 190, N.L.(i., may be a distinct form, since it reaches a 
diameter of ov(u* a meter and seems to increase, in its tioatin^ stat(*. 
indetinitely, in a way simihir to that of tVra Larfara var. 
taiissima. 

Punctaria plantaginea (Hoth) (Tieville. 

On exj)osed rocks. P()rt (clarence, Alaska, Kje/lman (ISH!), 
]). 50); Yakutat Bay, Alaska, Saunders (1901, p. 420). 

Coilodesme bulligera Stroemfelt. 

On rocks and stones, in quiet <*-oves, in the lower litoral zone. 
Amaknak Island, Bay of Unalaska, Alaska, W.A .S. and A.A.L., 
Nos. ^12851, 4081 ! , and in Collins, Holden and Setchell, P. B.-A., 
No. 928b!; Shiimagin Islands, Kukak Bay, Prince William 
Sound, Yakutat Bay, and Wrangell, Alaska, Saunders (1901, 
p. 422) , and in Collins, Holden and Setchell, P. B.-A., No. 928a! ; 
west coast of Whidbey Island, Wash., N.L.G., No. 201! 

It is very interesting to note the common o(M*.urrenc>e of this 
species in the Northern Pacific Ocean, at least so far as the 
North American Coast is con(?erned, since before the collections 
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noted (made in the year 1899) it was unknown, exeejd from the 
Arctic*, coasts of Norway, Iceland and (Ireeiiland. 

Coilodesme Californica (Ruprecht) Kjellman. 

Epiphytic*, on Ctfsfophylhtm geminafum. Yakutat Bay, Wran- 
and Annette Island, Alaska, Saunders (1901, p. 422); 
Port Remfrew, B. (\, Butler and Polley- Esqiiimalt, B. C., 
IV. A. N., No. 1874!; Victoria, B. 0., S<(unders (1901, p. 422) ; 
west c*-oast of Whidhey Island, Wash., N.L.G.. No. 079! ; Friday 
Harbor, San Juan Island, Wash., Tilden, No. JoJ! 

Coilodesme Gystoseirae (Ru])rcM*.ht) Sctc'hell and (Gardner 

c*.c)inb. nov. 

Asperocorcus Gy.sfoseitur l{u])iv(*ht, Tanf:C<‘ Och., j). 870, 1851. 

VoUodesmr linearis Saunclcu's, Alaskan Al^jc, j). 421, pi. 48, 
1901, and in (’ollins, Iloldcm and ScJchell, P. B.-A., No. 824, 
B)01. 

On (^usioplnjllutn geminaium . Pojh)! Island and Kukak Bay, 
Alaska, Saunders (1901, j). 421) and in Collins, Holden and 
Setclicdl, P. B.-A., No. 824!; Yakutat Bay. Alaska, Rev. Atbin 
Johnson, No. 5098! 

Ruprcc*,hCs dc*scription of this spcM'ic^s is \cn'\ cx])lic*it, not 
only of the habit and habitat, but also of the niic*rc)scopic* struc- 
ture, so that thc*re (*an be no doubt as to the identity of the two 
sets of plants. Froin Ruprec*ht’s ac*C‘ount it sc*enis to ])e abun- 
dant in the Oc*hotsk Sea. While* the extreme forms of these two 
s])ecies on Cyst ophy Hum arc* amiJy distinc*.t, there are nariower 
forms of (\ Californica. a])proac*hint>: to some extc*nt the more 
robust C. (Ujstoseira' , so that it does not seem impossible* that 
the latter may be* oidy a pronounc*ed t^c*o{?raphic*al variety of 
the former. 

Myelophycus intestinalis Saunders. 

Attac*hed to i*oc*ks in the more* cjuiet watei’s in the lower 
litoral and u])per sublitoral zones. Near Iliuliuk, Unalaska, 
Alaska, IV.A.^. and A.A.L., Nos 8287!, 4019!; Popof Island, 
Alaska, Saunders (1901, p. 420) and in (k)llins, Holden and 
Setchell, P. B.-A., No. 872!; Yiikutat Bay, (jlacier Bay, and 
Sitka, Alaska, Saunders (1901, p. 420); Fairhaven and Whidbc*y 
Island, Wash., N.L.G., Nos. 188!, 215! 
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While this species seems to be a Myeloph^cns in Kjellman’s 
sense, yet it seems to us that the whole question of the relation 
of this ffeiius to A nalipus and to Ghordaria is very unsatisfactory 
as yet. Younger plants of this species are needed for study in 
this connection, so that the region or regions of growth may be 
more definitely established. Further discussion will be found 
under Chordaria and Analipus. 

Colpomenia sinuosa (Roth) Derbes et Sober. 

Growing oil other algse, in the lower litoral zone. Prince 
William Sound and Yakutat Bay, Alaska, SaNtulers (1901, 
p. 421); Port Renfrew, B. 0., THdun, No. 522!, Butler and 
Volley, No. 111! 

The specimens included here are evidently the thinner forms, 
or may be even states due to age, which Saunders has considered 
the typical form. While we cannot refer to the ty^ie to settle the 
question, we believe that the thinner forms, whether single and 
more regular in shape (G. sinuosa Saunders, 1896, p. 164, ])1. 82, 
f. 7, 8) or the aggregate expanded forms (C. sinuosa expansa 
Saunders, 1898, p. 164, jd. 82, f. 4~6) are merely younger i)lants 
which become thicker and darker brown as they become older 

Colpomenia sinuosa f. tuberculata (Saundei s) Setcliell and 

Gardner c.omb, nov. 

C. tuberculata Saunders, Phycological Memoirs, p. 164, jil. 82, 
f. 1-8, 1898. 

On other algce in the lower litoral zone. Northeast shore of 
Captains Bay, Unalaska, Alaska, W.A.S. and A.A.L., No. 
4090! ; west coast of Whidbcy Island, Wash., A.L.d., No. 106! 

This plant, as it seems to us from a study not only of material 
from the northwest (‘uast, but also from a study of Californian 
specimens, is only a somewhat thicker, more or less distorted 
form of C. sinuosa, and we feel that all the autonomy necessary 
is indicated by a different form-name. 

Colpomenia sinuosa f. deformans Setchell and Gardner 

nom. nov. Plate 18. 

Scytosiphon hullosus Saunders, Phycological Memoirs, p. 168, 
pi. 81, f. 1-7, 1898. 
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On rocks in the lower litoral zone. Seldovia, ('ook Inlet, 
Alaska, Saunders (1901, p. 421) and in Tilden, American Algte, 
No. 351b!; Sitka, Alaska, Saunders (1901, p. 421); all under 
Scytosiphon hullosus. 

A careful comparison of the spe<dmens of this speides of 
Saunders as to the si)ecimens distributed and as to the plants in 
the type lo(^ality at Pacific Grove, (.aliforuia, has convinced us 
that every stagre can be found, sometimes even in the same bunch 
of plants, from typical C. sinuosa, as Saunders rej^ards it, to 
typical Scytosiphon hullosus as Saundei’s has fi^^urcd and dis- 
tributed it. The series of fij^ures (pi. 18, f. 13-15) drawn from 
Californian material, shows how the lobes of this form take on 
various sha])es, and when we have on(‘ or more lou" fing:er- 
shaped lob(*s far exceeding the others, tlu^n, we hav^e a plant 
apj)r()ximating very nearly, at least, to the type of Scytosiphon 
hullosus. A similar form is described below under Soranihera 
ulvoidea P, & K. 

Scytosiphon lomentarius (Lyngbye) J. Agardh. 

On ro(*ks and stones in the litoral zone. Distributed along 
th(‘ whole western (‘oast of North Anieri(‘-a: I\)rt CUarence, 
Alaska, Kjellman (1889, p. 50); St. Paul Island, Alaska, Greeley 
and Snodgrass, No. 5808! (Setchell, 1889, p. 591); west shore of 
Amaknak Island, Bay of Unalaska, Alaska, W.A.S. and A.A.L.. 
No. 3282! ; Unalaska, Alaska, Postels and Uuprechi (1840, ]). 19, 
under Chorda fil urn var. ti.siulo.*<a) ; Uyak Bay, Kadiak Island, 
Alaska, W.A.N. and A.A.L., No. 5087!; Shumagin Islands, 
Kukak Bay, Yakutat Bay, Glacier Bay, Sitka, and Annette 
Island, Alaska, Saunders (\90\, p. 421); Port Renfrew, B. C., 
Tilden, No. 347b!, under Chordaria atfenuafa; San Juan Islnud, 
Wash., Tilden, No, 347a!, under Chordaria atfenuafa; west coast 
of Whidbey Island, Wash., N.L.G., No. 100! ; Friday Harbor, 
San Juan Island, Wash., Tilden., No. 246! 

Scytosiphon lomentarius f. complanatus Rosenvinge. 

Glacier Bay and Juneau, Alaska, Saunders (1901, p. 421). 
Phyllitis fascia (Mueller) Kuetzing. 

On stones in the lower litoral zone. Iliuliuk, Unalaska, 
Alaska, W.A.S. and A.A.L., No. 4016!; Uyak Bay, Kadiak 
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Island, Alaska, W.A.S. mid A. A.//., Nos. oOTf)!, 5098!; Knkak 
Bay, Cook Inlet, Yakiitat Bay, Glaeier Bay, and Annette Island, 
Alaska, (1901, p. 421); Esrpiimalt, B. (\, Harrpy 

(1862, p. 167); west eoast of Whidbey Island, Wash., 

No. 200! 

Soranthera ulvoidea P. & K. 

On Odonthulia floccnsd and Hhodomvlu Larix^ in the lower 
litoral zone. Yakntal Bay, Alaska, Smniders (1901, ]). 422); 
Sitka, Alaska, Ponieh and Unprechi (1840, j). 19); Wrang:ell, 
Alaska, and Vietoria, B. V., Savnders (1901, ]>. 422); Port 
Henfrew, B. C., Hniler and Policy, No. 104. 

The plants noted Inn-e are known to us only fi'orn tin* refer- 
en<*es and ai*e plaeed under the speeies without (‘oininent. The 
plants (examined are ^-ouped under two forms as ^iven below. 

Soranthera ulvoidea f. typica Setehell and (lardnernom. nov. 

Ha])itat same as ])re(;ediuj^. West eoast of Whidbey Island, 
Wasli., A. />.</., No. 107!; Friday Harbor, San »Iuan Island, 
Wash., Tilden, No. 245! 

The ty])i(*al form of this sj»eeies as deseribed by Postels and 
Ru])reeht is nearly regular in outline, eith(‘r oval ellipsoidal, or 
very nearly globular. This is the plant ligured by Kjellman 
(1889, 1)1, 7, f. 4, 5) and also, less tyi)ieally, by Saunders 
(1898, pi. 29, f. 4, 5) and distri])uted by the latter in 
Collins, IJoldcn and Setehell, P. B.-A., No. 417. The two 
si)e(dmens noted above also belong to the ty])e as it seems to us. 
The more eommon northern form is the folk)wing. 

Soranthera ulvoidea f. diflormis Setehell and Gardner f. nov. 

Frond variously and deeply lobed, sometimes very irreg- 
ularly so. 

On same hosts as the two i)ree,eding. East shore of Arnaknak 
Island, Bay of Uiialaska, Alaska, \V,A.iS, and A .A.L., No. 5276! ; 
near Iliuliuk, Unalaska, Alaska, W.A.S, and No. 4075! ; 

Uyak Bay, Kadiak Island, Alaska, IP.A./S^. and A,A.L., No. 
5081!- St. Paul, Kadiak Island, Alaska, VP. A. 8. and A.A.L., 
No. 5145!; Yakutat Bay, Alaska, Rev, Alhin dohnson\ 

This form seems to prefer impure water, either braekish or 
muddy. 
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Family STRIABIACE^. 

Phloeospora tortilis (Turner) Areschouj^. 

On stones, in quiet and somewhat brackish water. GoJofnin 
Bay, Alaska, R. G. McGregor, Nos. 5668!, 56761; lagoon near 
Summer Bay, Unalaska, Alaska, \V.A,H, and A,A.L,, No. 4069! , 
in Collins, Holden and Setchell, No. 987!, under Stictyosiphon 
foriilis. 

No. 5676 has exc^ellent sporangia, the other numbers are 
largely sterile. 

Phloeospora subarticulata Aresehoug. 

Port Clarence, Alaska, Kjellman (18#i9, p. 50). 

By some authors, this s[)ecies is not considered distin(*4 fi-oin 
the pre(*eding. 

Striaria attenuata (Agardh) (Treville. 

Orcas Island, Wash., and Vancouver, B. C., Harvey (1862, 
p. 167). 

The referemre quoted above is the only reason known to us 
for including this sj)ecies in our account. 


Family DESMARESTIACE.F. 

Desmarestia viridis (Mueller) Lamouroux. 

On stones in the upi)er sublitoral region. Captains Bay, 
Cnalaska, Alaska, A.A.L., No. 5015!; Prince William Sound 
and Glacier Bay, Alaska, Saunders (1901, p. 422); Esquinialt, 
B. C., Harvey (1862, p. 164). 

The occurreiK'e of this species in our territory is not altogether 
satisfactorily known to us. No. 5015 seems to be this species 
rather than 1), aculeata f. media (Agardh) d. Agardh, which it 
resembles in its older states. This resemblance and lack of 
careful study of the two forms, makes it uncertain at times, to 
which species the refereu(*es refer. Saunders says that it is not 
uncommon, but less abundant than L>. aculeata. 1). viHdis f. 
major P. & K. (1840, p. 13) seems from the description U) be a 
form of the following si)e(ues. It was colle(*4ed at Unalaska. 


BOT.-17 
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Desmarestia aculeata (L.) Lamouroux. 

Floating, or atta(*.hed to stones in the upper sublitoral zone. 
St. Lawi*enee Island, Alaska, Kjellman (1889, p. 50); St. Paul 
Island, Alaska, Greeley and ^^nodgrassl , (Seteliell 1899, p. 591); 
Kyska Island, Alaska, Townsend, No. 5774!; near Iliuliuk, Uii- 
iilaska, Alaska, VP. A.aS. and A, A .2/., Nos. 4036! , 4065! ; Shumagiu 
Islands, Alaska, Saunders (1901, p. 422); Uyak Bay, Kadiak 
Island, Alaska, ir.A.^S. awr/ A .A.Z/., No. 5136a!; Kukak Bay, 
Yakutat Bay, Sitka, and Wrangell, Alaska, and Victoria, B. 
Saunders (1901, p. 422) ; Esqiiimalt, B. C., Harvey (1862, p. 164. 
in 8-10 fathoms of water); Puget Sound, Bailey and Harvey 
(1862, p. 160); Whidbey Island, Wash., N.L.G., No. 118! ; 
North Bay, San duan IsHind, Wash., Tilden, No. 352! 

The specimens from the localities mentioned above, are all, 
or at least as far as the specimens examined are cou(*erned, of the 
typical form or very near it. Some of them are rather ])road, 
but, unless we subdivide the species under several forms, they are 
to be iri(4uded here and not at all under the following form whi(*h 
is decddedly distimd. 

Desmarestia aculeata f. media (Agardh) J. Agardh. 

Floating, probably (‘oming from the sublitoral zone, where it 
grows on shells and rocks. Captains Bay, Unalaska, Alaska, 
W .A.S. and A. A. L., No. 4087! ; Unalaska, Alaska, A f;arf///,( 1821, 
j)l. 16, under Sporochnus nied ins) , Posiels and Rnprerhf (1840, p. 
13, under J), intermedia) , Rnpreehf (1851 , p. 375, under Spinnlaria 
media); Uiiga, Alaska, J, H, Downing]; Douglas, Alaska, 
Eldred Jenne] ; Sitka, Alaska, Ida M. Rodgers, No. 5728!; 
Minnesota Reef, San Juan Island, Wash., Tilden, No. 353!, 
under J). viridis. 

The plants considered under this form are so distinct from 
the ordinary typical D. aculeata, that we are sorely tempted to 
restore them to specific rank. They lack the flattened character 
of the fronds of the type, the stem and brancdies being nearly, 
if not quite, terete. The opposite branches give this form the 
appearance of D. viridis, but the substance is much more carti* 
laginous than in that species and the spines of J). aculeata are 
present, although not nearly so pronounced as in that species.' 
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Ooss Hecitions of the larger braiKihes show a strueture iuter- 
mediate between that of the two species mentioned. The J). 
intermedin P. & R. seems to ])e made up of this form as Agardh 
pictures it and other forms of />. ncnleaia. Postels and Ruprecht 
(1840^ }). 18) mention a variety tereti folia as occuring at Sitka 
and another variety, fuscesrens, as oc<uirring on the Alaskan 
Peninsula. The former seems likely to be the same as our i)lant, 
Imt the latter is less likely to be i)laced here; ])robably to b(» i)la(^ed 
rathei’ with the type of I), am leaf a. Kuetziug’s figures (ISoP, 
1)1. 96) of J). intermedia are evidently not of this form, nor is the 
7>. media of the same author (loe. (*,it., j)!. 97)), but the /). liyhrida 
(loe. (*it., 1)1. 98) may possibly be. The f. media certainly needs 
more study and particularly the young ii^ants, none of which are 
available to us. 

Desmarestia ligulata (Lightfoot) Lamouroux. 

In ten fathoms of water. Burrard's Inlet, B. C., Harceff 
(1862, p, 164). 

Harvey says that the type and var. herbacea were found in 
the same locality. Very few» if any, of the ])lauts which we have 
been able to (\\aniine (‘()rresi)ond to the slender form from Euro- 
pean localities whi<‘h may more pro])erly stand for the type, but 
are to be (*ounted under the following form. The variation of 
width in this spe(‘ies and the distimdiiess of the veining, is very 
great, at least as far as the plants of the Pacific Poast of North 
Ameri(*-a are (‘on(*-erned. 

Desmarestia ligulata f. herbacea (Turner) *1. Agardh. 

Northwest coast of North America, ( 1809, p. 77, pi. 

99, under Fums herbacens ) ; Norfolk Sound (near Sitka), Alaska, 
Postels and Ruprecht (1840, p. 18, under Desmia herbacea) \ Hur- 
rard Inlet, B. P., Harvey (1862, p. 164); Oak Bay, Victoria, B. 
P., Tilden, No. 244!; Port Renfrew, B. P., Butler and Policy, 
No. 7; westcoast of Whidbey Island, Wash., N.L.G., Nos. Sol, 
120! 

This form is plentiful in the region of Puget Sound, but is ap- 
parently rarer to the northward. It varies very much in width. 
One of us (W.xV.S.) has noted it at Esquimalt, B. C., (‘.ast ashore 
in fragments several meters long and full 30 centimeters wide. 
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These plants are the widest we have ever seen or found men- 
tioned. This form grows in abundance on the coast of Central 
California, but while reaching a considerable width, the plants 
are seldom over 8 or 10 centimeters wide. 

Family DICTYOSIPHONACE^. 

Dictyosiphon hippuroides (byngbye) Kuetzing. 

On rocks, lower litoral zone. St. Paul Island, Alaska, 
Greelen and Snodgrassl (Setchell, 1889, p. 591); near Tliuliuk, 
Unalaska, Alaska, ll'.A .aS\ A . J ./>. ! 

Dictyosiphon foeniculaceus (Hudson) (irevillc. 

On stones, middle and lower litoral zone. Alaska, Harveg, 
(1872, ]). 4();3) ; west shore of Amaknak Island, Bay of Unalaska, 
Alaska, W.A.S. and A. A. L., No. 8275! ; Unga, Alaska, A.A.L., 
No. 5049! ; Shumagin Islands, Alaska, Saunders, (1901, p. 422) ; 
Uyak Bay, Kadiak Island, Alaska, IU.A.aV. and A.A.L,, No. 
5091 ! ; Prince William Sound, Alaska, Saunders, (li)Ol, p. 422) ; 
Orca, Alaska, W.A.S. and A.A.L,, No. 5168! ; Olacier Bay, 
Juneau, Wrangell, and Annette Island, Alaska, Saunders, 
(1901, p. 422). 

Dictyosiphon foeniculaceus f. Americanus Collins. 

Golofnin Bay, Alaska, R, C, McGregor, No. 5070! 
Dictyosiphon Chordaria f. gelatinosa Stroemfelt. 

On rocks or mud, in the middle and lower litoral zone. 
Dutch Harbor, Amaknak Island, Bay of Unalaska, Alaska, 
A.A.L., No. 5008!; Friday Harbor, San duan Island, Wash., 
X.L.a,, No. 212! 


Family ELACHJSTA(^E.4^]. 

Elachista lubrica Ruprecht. 

On Rhodymenia palmata in the litoral zone. Prince William 
Sound, Alaska, Saunders (1901, p. 428); Orca, Alaska, W.A.S. 
and A.A.L., No. 5156! ; Yakutat Bay, Alaska, Saunders (1901, 
p. 428), and in Collins, Holden and Setchell, P. B.-A., No. 828! , 
Rer. Albin Johnson, No. 57171; Glacier Bay and Wrangell, 
Alaska, Saunders (1901, p. 428). 
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Elachista fucicola (Velley) Arosohoiigr. 

On Fueus vesiculosus. Sitka, Alaska Ruprecht, (1851, ]>. 
889). 

The only referenee is that of Rnpreeht, who says in eoniuMv 
tion with E. luhrica : ”Aus dem ndrdliehen stilleii 0(*.eau ist inir 
von dieser Gattung bisher uur E. fucicola Aresch. aiif Ilalidrys 
vesiculosa von Siteha bekannt.’^ 


Falily 0H0RDAR1AC^E.4^. 

Myrionema strangulans Greville. 

On various ineiiibraiious alga^. On blades of Nereocystis, 
(Winorant Rocks, Uyak Bay, Kadiak Island, Alaska, 
and A.A.L., No. 5131! , in Collins, Holden and Setchell, F. B.-A., 
No. 9241, under M. vulgare; on Ulva, Sitka, Alaska, Saunders 
(1901, p. 423) ; on Hedophyllum sessile, Victoria, B. C., Tilden, 
No. 356! under Phycoca lis fecundu ; on Nereocystis, west shore 
of Whidbey Island, Wash., X.L.G., No. 546!; on Ulva, East 
Sound, Orcas Island, Wash,, X.L (L, No. 529a! 

Eudesme virescens (Carmichael) J. Agardh. 

Not unconiinon on ro(!ks and eel grass in the litoral and 
sublitoral zones. Shuinagin Islands, Prince William Sound, 
Glacier Bay, and Sitka, Alaska, Saunders (1901, i>. 423), 

Castagnea divaricata (Agardh) J. Agardh. 

On mud flat, lower litoral zone. East Sound, Orcas Island, 
Wash . , X. L.G.. Nos . 483 1 , 566 ! 

The habit and stnudure resemble very strongly those of this 
specjies as it occurs on the coast of New England, but the para- 
physes have fewer cells. They do have, however, the much 
swollen end cell (diaracteristic of this s])ecies. 

Leathesia difformis (L.) Areschoug. 

On algee of various kinds and on rocks, in the litoral zone. 
Iliuliuk, Unalaska, Alaska, W.A.S. and A.A.L.l; JJyak Bay, 
Kadiak Island, Alaska, W.A.S. and A.A.L., No, 5080! ; Yakutat 
Bay, Sitka, Wrangell, and Annette Island, Alaska, and Victoria, 
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B. C., SaiUiders (1901, p. 423); west coast of Whidbey Island, 
Wash., iV.iv.t/., No. 284!; Tracyton, Kitsap County, Wash , 
Tilden, No. 2431, but the last specimen is so poor that it is 
s(*.arcely detei’minable . 

Mesogloia simplex Saunders. 

On worn i)lants of (liordaria ahietina Kiipre(*ht. Sitka, 
Alaska, Saunders (1901, p. 423) ; Gonzales Point, Victoria, B. C., 
Tihhn, No. 348 (fide Saunders, 1901, p. 424); Port Renfrew, 
B. C^, Butler and Polleff, No. 9! 

This curious s])ecies needs farther study. We have seen only 
one si)eciinen, coniniunicated to us by Mr. (-ollins. 

Mesogloia Andersonii Farlow. 

On rocks in the lower litoral or up])er sublitoral zone. Port 
Renfrew, B. C., Butler and Polley, Nos. 12 and 41; west coast of 
Whidbey Island, Wash., Nos. IIGI, IIGAI, 4()8! and 

in Collins, Holden and Setchell, P. B.-A., No. 925! ; San Juan 
Island, Wash., Tilden. No. 349! , under (hordaria flagelliformis. 

The plants of this si)eeies become very gelatinous very soon 
after they ai’c taken from the water. Miss Tilden’s plant has 
been referred here by Farlow and represents the tyj)ical stru(*ture 
of this species, but in our copy of the Anieri(*an Alga» the habit 
is dwarfed and somewhat less regularly pinnate than in the more 
typical specimens. Saunder’s Ltehmannia .vp.” (1901, p. 424, 
pi. 49) seems to us to belong to this s})ecies. His habit- ligure 
resembles the habit of Miss Tilden’s ])lant, while the structure 
agi*ees very well with that of the type. It was collecded at Sitka, 
Alaska . 

Chordaria flagelliformis f. typica Kjellman. 

On ro(*ks, upper sublitoral zone. St. Lawrence Island, 
Alaska, Kjelhnan (1889, ]). 48); St. Paul Island, Alaska, 
Greeley and Snodgrass, Nos. 5797! , 5798! ; near Iliuliuk, Unalaska, 
Alaska, W.A.S. and A,A.h., Nos. 4027!, 50121; Unga, Alaska, 
A.AJj., Nos. 5048!, 50491; Uyak Bay, Kadiak Island, Alaska, 
W.A.S, and A.A.L., Nos. 5101!, 5082! ; Yakiitat Bay, Alaska, 
Saunders (1901, p. 424), Kev. Alhin Johnson, No. 5715! ; Glacier 
\Bay and Sitka, Alaska, Saunders (1901, p. 424). 



voh. ij Setchell-Gardner. — Algcp of Northwestern America, 251 


All the plants mentioned above whic.h have been seen by us 
belong to this form, the only difference between them being in 
thickness. Home are very much more robust than others. For 
some unexplained reason this spe(des seems to be restricted, on 
our coast, to the shores of Alaska, while on the eastern coast of 
North America it des(*ends into very miudi warmer waters. 

Chordaria flagelliformis f. ramusculifera Kjellman. 

In the sublitoral zone. St. Lawremn* Island, Alaska, Kjellman 
(1889, p. 48). 

This form is near to, if not identical with, (\ flagelliformis f. 
ilensa Farlow. 

Chordaria flagelliformis f. Chordaeformis Kjellman. 

U])per sublitoral zone. Koriyam Bay, Siberia, Kjellman 
(1889, p. 48). 

Although this form does not (juite enter our limits, it is 
mentioned here since the s])eeies mentioned above as Myelophycus 
intestinalis Saunders secTus to come very near to it. The rela- 
tionship at present s(*eming to exist between Chordaria, Myelo- 
phycus, and Analipus certainly needs more careful consideration 
and study, as will be emphasized farther under the next species. 

Chordaria abietina Huprecht. Pi^xtk 18. 

(In I'ocks, at or just below low water mark. Dutch Harbor, 
Amaknak Island, Bay of Unalaska, Alaska, K. (\ McGregor, No. 
5692! ; near lliuliuk, Unalaska, Alaska, M .A .S. and A.A.L., No. 
4058!; Shumagin Islands, Alaska, Sannders (1901, p. 424); 
CVu'inorant Hocks, Uyak Bay, Kadiak Island, Alaska, IU.A.aS". 
and A.A.L., No. 51‘12! ; Prince William Sound and Sitka, 
Alaska, Saanders (1901, p. 424) ; Victoria, B. C., Tilden, No. 
iI48! ; Port Renfrew, B. C., liafler and Policy, No. 43! ; Whidbey 
Island, Wash., N.L.G., No. 31! 

This species is probably not uncommon on the western coast of 
North America from just above Point Conception, California, to 
Unalaska, and even on to the Asiatic shores. The description 
must be amended in one important respect, and that is as regards 
the base. The base is not made up of a crust formed by the 
overlapping disks of a group of plants, but there is a distinct. 
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horizontal, lobed and parennhyinatous thallus, from which many 
plants arise. The details are well shown in the series of fl^yures 
of this species on plate 18. The figures are drawn from speci- 
mens from near Pacific Grove, California, where one of us had 
the opportunity of studying a very complete series of stages of 
growth. But eviden(‘.e that these plants are not exceptional in 
this respe(*t has been obtained elsewhere in California and on the 
Alaskan Coast. The existence of a similar horizontal thallus in 
Chordariu flageUifoimiis is suspected by us, at least in a more or 
less reduced state (cf., e.g., No. 482, P. B.-A., ( 7 . flagellifonma f. 
denm Parlow) and likewise in Myelophycuii arspitoHus Kjellman, 
(according to Kjellman- s figure, 1893, f. 1, and Okamura\s speci- 
men, 1899,. No. 44). The horizontal thallus of Analipus funi- 
forniis Kjellman seems very similar to that of (\ ubietina. 

Analipus fusiformis Kjellman. 

In the lower litoral zone, on ro(^ks. Hi. Paul Island, Alaska, 
Greeley and Snodgrass, No. 5795! , Townsend, No. 5782! (Setchell, 
1899, p. 591). 

The plants iiudiided under the present species seem to agree 
with the description and figures of Kjellrnan’s plant from Bering 
Island on the other side of the Bering Sea. The basal portion 
is not very conspicuous, but is as marked as in the type. 
Kjellman has placed this genus with (Jwpidiutn J. Agardh in a 
special section of the family Chordariacem on account of the 
possession of a horizontal thallus, but, as shown above, this 
character is found also in Chordaria ahietrna and perhaps in 
other species as well as in Myelophycus (wspitosus Kjellman. 


Family SPOROCHNACE^J. 

V 

Carpomitra Cabrerae (Clem.) Kuetzing. 

^^Puca Strait,” B. C., Harvey (1862, p. 164). 

Harvey says that Dr. Lyall collected a single specimen of this 
species in fruit, which agrees well with British specimens. It 
seems strange that none of the collectors in this region liave 
seen it since. 
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Family RALPHIACEJi. 

Ralfsia verrucosa (Arescihoii^^) A. Agardh. 

On stones in the middle and lower litoral zones, lliuliuk, 
Unalaska, Alaska, TV^A.K. and A.A.L., No. 4011!; west eoast 
of Whidbey Island, Wash., N.Jj.G., No. 192! 

Both the plants placed under this species are sterile, but they 
seem otherwise to belong? with this s})ecies rather than under 
either of the following. 

Ralfsia deusta (Agardh) J. Agaixih. 

On rocks and stones middle and lower litoral zones. St. 
Lawrence Island and Port Clarence, Alaska, Kjellnian (1H89, 
p. 47); near Iliuliuk, Unalaska, Alaska, W.A.S. and A.A.L., 
No. 4009! (sterile), Postels and Ruprecht (1840, p. 20, under 
Padina densta); Kukak Bay, Orca, and Sitka, Alaska, Sannders 
fl901, p. 424). 

Ralfsia clavata ((Uirmichael) Farlow. 

On small stones in the middle litoral zone. Iliuliuk, Unalaska, 
Alaska, W.A.S. and A.A.L., No. 4012! 

The specimens noted here have fine unilocular si)orangia and 
seem to agree well with this species. 


Family LITHODEBiVlATAC^EA]. 

Lithoderma fatiscens Areschoug. 

On stones in the lower litoral and ui)per sublitoral zones. 
Port Clarence, Alaska, Kjellnian (1889, p. 49) ; Iliuliuk, Unalaska, 
Alaska, W.A.S. and A.A.IA 

The specimens are all sterile but the determination seems sate. 

Lithoderma lignicola Kjellmanf 

On piles in the litoral zone. St. Michael, Alaska, W.A.N., 
No. 5245x1 

The specimens referred here are sterile, but they agree fairly 
well with Kjellman’s description and figures (1883, p. 256, pi, 26, 
f. 8-11). 
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Family LAMINARIAC^E^. 

Chorda filum (L.) Lamoiiroux. 

On stones in the upper sublitoral zone. Safety Harbor, near 
Cape Nome, Alaska, Newhall and Rhodes, No. 5790!; Oolofnin 
Bay, Alaska, R. C, McGregor, No. 56691; St. Miehael, Alaska, 
Herb. Z>. C. Eaton , No. 11!; Popof Island and Prinee William 
Sound, Alaska, Saunders (1901, p. 424); Sif-ka, Alaska, Postels 
and Ruprecht (1840, p. 19, under C. filum var. coriacea) ; Strait 
of 5uan de Fuea, B. C., MacMillan (1902, p. 219). 

This species, which is common on the coasts of northei’n and 
northwestern Europe and the northeastern coasts of North 
America, is not abundant at any locality in our territory, so far 
as oui‘ ])resent information is concerned. Ruimecht (1851 , p. 868) 
says that it is probably i)lentiful in the 0(^hotsk Sea. Harvey 
(1872, p. 468) reports it from Alaska without speciftc^ locality. 
Th(' locality farthest south is the one rei)orted by Professor 
(V)nway MacMillan in the neijjhborhood of Puget Sound, but it 
is not at all plentiful. 

Saccorhiza dermatodea (De la Pylaie) J. Agardh. 

Although this species has been mentioned several times by 
th(‘ older writers, under the name of Laminaria dermatodea, 
there seems to be little doubt, but that some species of digitate 
Laminaria has been confounded with it in every case. It seems 
doubtful whether Harvey’s Laminaria dermatodea (1862, p. 166) 
from the Strait of Juan de Fuca and from Esquimalt, B. C., can 
really be this species. 5 . U. Agardh refers Harvey’s plant ( 1867, 
p. 18) to his L, fissilis. 

Laminaria Bongardiana P. & R. 

Saunders (1901, p. 429) says of this species, that it is abundant 
fro; 5 ^a Sitka to the Shumagin Islands, and gives as special lo(*>ali- 
ties, Kukak Bay, Prince William Sound, and Sitka. He does 
not separate the si)ecies into forms as Areschoug and K jell man 
have done, and as we have attempted to do below. As we under- 
stand L, Bongardiana, it is a species with the habit and color of 
L. digitata, but with a circle of mucilage ducts in the outer cortex 
of the stipe, and with mucilage ducts in the blade just under the 
outer layers of cells. 
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Laminaria Bongardiana f. elliptica Kjellman. 

On rocks, on exposed coasts, at low water mark . West shore of 
Amaknak Island, Bay of IJnalaska, Alaska, W.A.S. and A.A.L., 
No. 8245! , in Collins, Holden and Setchell, P. B.-A., No. xxvui! ; 
Orca, Alaska, W.A.S. and A.A.L., No. 5155!; Yakntat Bay, 
Alaska, Rer. A Ihrn Johnson ! ; Sitka, Alaska, W.A .S. and A.A.L., 
No. 5208! 

Kjellman has substituted this form name for AreschougV 
form name normal is, and it has si^emed best to follow him in it. 
Areschoug’s plant probaldy came from Sitka ((*f. Ares(*houg, 
1888, p. 5). It is probably, also, the pfthnaia-Hovm of Hostels 
and Huprecht (1840, ]). 10) from Kamtschatka 

Laminaria Bongardiana f. oblonga Setcdiell and (Gardner 
f. nov. 

Differs from the j)re(*eding form in the narrower and undivided 
or only slightly divided blade, and from the f. iceniata in the 
obtuse or even slightly cordate base. 

On timbers of a float. Sitka, Alaska, W.A.S. and A.A.L., 
No. 5202a! 

Laminaria Bongardiana f. bifurcata P. & H. 

With the /. elliptica, when found growing. Near lliuliuk, 
Alaska, \Y.A.S.\ (specimen not preserved); floating, Unga, 
Alaska, A.A.L., No. 50Gla! 

This is only a case of regeneration after an unusually dee]) 
split passing down from the blade into the stipe. 

Laminaria Bongardiana f. taeniata (P. & R.) Kj<*llman. 

With the f. elliptica, on rocks exi)osed to the waves, forming 
a fringe at low watei* mark. West shore of Amaknak Island, 
Unalaska, Alaska. W.A.S. and A. A. L., No. 8245a! 

This is simply a narrow, more or less undivided form with 
sharply cuneate base. 

Laminaria Andersonii Farlow. 

On rocks in the upi)er portion of the sublitoral zone. West 
coast of Whidbey Island, Wash., N.L.G., Nos. 110a!, 275! 

This species may be told from the other digitate species of our 
territory by the i)osition of the circle of mucilage ducts which are 
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in the inner cortex, one- third to one-half way between the per- 
iphery and the medulla. No. 275 is a plant referred to Einenia 
arhorea by Saunders, a species not seen by us north of the central 
coast of California. 

Laminaria Ruprechti (Areschoug) DeToni. 

Sitka, Alaska, Hnpreohty (Me Areschoug, 1888, p. 4). 

The proposer of this species had only a single specimen, and 
as far as we know, there have been no others found, or at least, 
identified. In looking over the description, we feel that it may 
be that L, Ruprechti is the same as our L. hullata f. cuneata, but 
since we have no opportunity of consulting the type-specimen, 
we must leave the disposition of our forms as given. 

Laminaria fissilis J. Agardh. 

This speciies evidently was founded on the L. digitafa f . partita 
Postels and Ku])recht (1840, p. 10), a Kamtschatkan idant. The 
proposer says also that it includes the L. dermatodea of Harvey’s 
List. From this, it appears that it occurs also on the shores of 
Van(*>ouver Island at the Strait of fluan de Fuca. There seems 
to be some difference of opinion as to the o(icuren(*e of mucilage 
ducts in the stipe. Kjellman says (1888, p. 286) that the stipe 
lacks these structures, while Rosen vinge (1894, p. 88) says that 
they are usually present in one or two circles. We have never 
seen any specimens certainly belonging to this species, but we sus- 
pect that we have forms of it under A. hullata. The lattei* 
species, however, has bullm on the blade, which are not mentioned 
in any description of L. fissilis. 

Laminaria ni'gripes J. Agardh. 

Kjellman (1889, p. 45) has found this species on Bering 
Island, Siberia, and represented by several forms. We have 
not been able to determine exactly whether this species occurs in 
our territory or not, but we suspect that future study and 
comparison may result in transferring some, if not all, of the 
forms credited by us, and perhaps also by other authors, to the 
following species, from it to this one. They all differ from the 
descriptions of L. nigripes, however, in having bullae on the 
blade. 



voL. 1 ] Setehell-Gardner. — Algre of Northwestern America, 257 


Laminaria bullata Ejellman. 

In the sublitoral zone. St. Lawrenc.e Island, Alaska, Kjell- 
man (1889, p. 46); Prince William Sound and Sitka, Alaska, 
and Puget Sound, Saunders, (1901, p. 428). 

We have seen no authentic specimen of this species and can 
quote only the imblished refereiKies to it. We have a number of 
forms, decidedly diverse in habit and somewhat in structure, 
which we cannot refer elsewhere, and conse(]uently, have placed 
them provisionally under form names connected with L. bullata, 
as follows. 

Laminaria bullata f. angusta Setchell and Gardner f. nov. 

Stii)e short, 1-2 cm. long, terete or slightly flattened above. 
Blade 15-45 cm. long, 5-5 cm. wide, <uuieate at the base, usually 
more or less falcate, with a row of deep bulla' within each margin. 
Mucilage diK'ts in the stipe in a dense circle close to the i)eriphery, 
elongated radially and with (*,onsi)icu()us secreting cells; in the 
blade rather large, about one-third the way betw(*en tin* surface' 
and the distinctly marked off and wide medulla. 

Abundant in the ui)i)er sublitoral zone. West coast of Wh id- 
bey Island, Wash., X.L.O,. Nos. 1091, 124!, 1581. 681! 

This is the plant figured by Kjellman (1889, pi. 2, f. 5) as an 
exami)le of a young s])ecimen from Bering Island. It does not 
seem to chaiigi^ its (*hara(ter with age and in general habit 
resembles the similar fonn of L. saeehariua . It is never divided 
so far as our si)eciinens go. The mucilage ducts in the stipe are 
sometimes scanty above, but are always more or less abundant 
below. Were it not for the very complete series of (‘.onnecting 
forms, it would seem ridiculous to refer this form to a digitate 
s])ecies. 

Laminaria bullata f. subsimplex Setxdiell and (lardner f. 

nov. 

kStipe short, 4-8 (*ni. long, terete below, somewhat compressed 
above, stout. Blade 50-150 (*m. long, 10-15 cm. wide, very dark 
and thi(*k, usually with a more or less distinct row of bullae within 
emth margin, particularly in younger plants, <*.ommonly entire or 
split one-third or one-half the way down into two, or at most 
few and broad segments. Mucilage ducts in the stipe, forming 
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a dense einde just under the periphery; in the blade rather large, 
about half way between the surface and the distine.tly marked 
off and wide medulla. 

In the sublitoral zone. West coast of Whidbey Island, Wash., 
N.LM., Nos. 157b!, 1591, and in Collins, Holden and Setchell, 
P. B.-A., No. XXIX! 

Near to the preceding, but a larger plant, with biillte less 
marked or even absent, marking a transition to the broader and 
and distinctly digitate forms of the species. 

We are inclined to refer Miss Tilden’s No. 289, labelled L. 
(Hgifata, from Port Renfrew, B. C., to this form, although only 
a portion of the ])lant is represented by the si)ecimen distributed. 

Laminaiia buUata f. cuneata Setchell and Cardnerf. nov. 

Stipe short, 1-2 cm. long, soon very mindi flatteued. Blade 
45-90 c.m. long, 10-25 <‘m. wide, shan)ly cuneate at the base, 
broadening out al)ove, split into one to several broader or nar- 
rower divisions whi(di usually extend to the very base, smooth 
for the most })art. Miudlage ducts as in the last. 

In the sublitoral zone, West coast of Whidbey Island, 
Wash., N.L.G., Nos. 69!, 110b! 

A form usually decidinlly distinct from the pre(*.ediiig and 
approaching the following. This is the only form which prac^ll- 
cally entirely la(*ks the bullm in the adult form. 

Laminaria buUata f. amplissima Setchell and (lardncr* f. 

nov. 

Stii)e 2-4 cm. long, soon flattened. Blade 100-280 cm. long, 
40-150 (*in. wide, broadly (uineate to almost cordate at the base, 
broadei’ above, si)lit more or less deeply into ft^w and broad seg- 
ments, with a fairly distinct row of large biilhe within each 
margin. Mucilage ducts in the stipe in usually more or less 
incomi)lete circdes just within the periphery; in the blade large, 
with conspicuous masses of secreting cells, one-third to one-half 
the way between the surface and the wide and distim^t medulla. 

On piles or floating wood in the upper sublitoral zone, in (juiet 
water. Sitka, Alaska, Ida M, Rodgers, No. 5729! ; Friday and 
Roach Harbors, San Juan Island, Wash., N.L,G., Nos. 277!, 
680!, 683? 
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The type of this form is No. 680 mentioned above. The plant 
is near to the preceding form, but while that is a plant of the 
exposed shores and consequently less ample, the present form is 
a plant of the more quiet waters where the opportunities are 
given to increase in width with the result that some of the plants 
are certainly gigantic for this species. In older plants the whole 
surface is bullate. No. 683 is a shorter, less am])le ])lant with a 
distinctly cordate base with the miuulage du(*ts in the >)lade of 
moderate size and close under the surface, but with the marginal 
bullae very distin(*t. With the excei)ti()n of the bulhe it might 
pass very well for a specimen of L. atrofnlva 3. Agardh. 

Laminaria dentigrera f. brevipes Setcdudl and (lardner f. 

nov. 

Sti])e 10-15 cm. long, nearly cylindri(*al but somewhat flat- 
tened above; otherwise similar to the next. 

Agattu Island, Alaska, Townsend, No. 5763!; Kyska Island, 
Alaska, Townsend, No. 5771 ! 

The form des(*ribed here agrees fairly well with Kj(*llman’s fig- 
ure (1889, ])1. 2, f. 10) in habit and is fairly distinct from the fol- 
lowingform which, however, seems also to belong under Kjellman’s 
species. The stipe in f. hrecipes is short and stout as c.om])ared 
with f. longipes, and not so noti(?eably compressed above. The 
whole plant seems thicker and denser. The mucilag(‘ ducts are 
present in the sti])e in a dense circle just under the surface 
tissues, are elongated radially, and have clumps of siM^reting (*ells 
at the inner end. In the blade, the mucilage ducts are s(*anty, 
in fact we suj)posed at first that there were none present, but 
they are present and answer well to Kjellman’s desci-iption. 

Laminaria dentigera f. longipes Setchell and Gardner f. 

nov. 

Stipe 25-50 (tin. long, soon compressed, and above very 
decidedly flattened. Otherwise similar to the ])re(*.eding. 

On stones in the lower litoral and upi)er sublitoral zones. 
Unga, Alaska, A.A.L., No. 50581; Karluk, Kadiak Island, 
Alaska, W.A.S., No. 5072! 

This form looks very much like L. digitata f. tgpica with the 
cuneate base. The mucilage ducts in the stipe, however, distin- 
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ffiiish it. The mucilage ducts in the blade appear to be some- 
what more abundant than in the preceding form, but are not 
very common even here. 

Laminaria digitata (L.) Lamouroux. 

Laminaria stenophylla Harvey. 

These species have been credited to our territory by the oldei* 
writers, but it seems fairly certain that these species, as under- 
stood at ])reseiit, are not kiK)wn from our limits with any certainty. 

Laminaria longicruris De la Pylaie. 

This s})e(M<^s is mentioned by Postels and Rui)recht (1840, 
p. 10) as being rare in the Northern Pacific Ocean. Tt has not 
lu^en met with by any other writer. 

Laminaria cuneifolia .1. Agardh. 

North Pacific Ocean, on the shores of Asia and Ameri(*a, 
f/. C. Agardh (1867, 10); Popof Island, Alaska, Saimders 

(1901, p. 429). 

We have seen the plant of Baunders, but do not feel c.ertain 
of the determination. The species seems to be distinguished 
from L. saveharina chiefly by the mucilage duetts in the stijxt, at 
least as Agardh has described it. From Saunderses description, 
his L. saveharina forma a (1901, p. 429), since it is sajd to have 
mucilage ducts in both stipe and blade, should be referred here. 
It is given a range from the Shumagin Islands to Wrangell, 
Alaska. 

Laminaria solidungula J. Agardh. 

In the sublitoral zone. Yakiitat Bay, Kukak Bay, and Popof 
Island, Alaska, launders (1901, p. 429). 

The present species has not occurred to us in the territory 
covered in this acc.ouut. We have supjmsed at several times that 
we had dis(*.overed it, but the specimens have always proved to 
be young ])lants of Cymathcere friplivafa, whose resemblance to 
L. solidungala at this stage is often very striking. 

Laminaria longipes Bory. 

Agattu Island, Alaska, Toimsend^ No. 5761!; Kyska Island, 
Alaska, Townsend, No. 5768! ; St. Paul Island, Alaska, Eiiprevht 



vou ij Setchell-Gardner , — Algie of Northxve stem America. 261 


(1851, p. 282), Greeley and Snodgrass, No. 5806! (Setohell, 
1899, p. 591). 

The present si)e(*,ies resembles very strongly L. Sinrlairii 
(Harvey) Farlow of the Central Californian eoast in its habit 
and in its possession of a eree])ing rhizome, but differs from it in 
not having mueilage du(d,s in the stipe. 

Laminaria saccharina (L.) Lamoiironx. 

Forms of tlie true L. saeeharina are fairly abundant on the 
eoast from Piigid Sound to the Alaskan Peninsula. It is not 
known to enter the Pering Sea or to extend to the southward 
of (’ape Flattery in Washington, a distribution which is puzzling 
from what we know of the sp(M'ies on the (*oasts of Europe or 
those of East(‘rn North Anieri(*a. The various older and modern 
refej'eiK^es are fairly readily phu'ed under the forms described, 
except th(‘ i)lants of Harvey (1862, }>. 106) eolleeted at 

Es(|nimalt, P. C. 

Laminaria saccharina f. linearis -1. Agardh. 

On wood and stones, uj)])er sublitoral zone. I'liga, Alaska, 
J. B. Boivning, No. 5788! ; Cyak Pay, Kadiak Island, Alaska, 

W. A.S. and A.A.h., No. 5186! ; Kukak Bay and Pi*ince William 
Sound, Alaska, Saunders (1901, p. 429, as to forma b only) ; Orea, 
Alaska, IP.A.N. and A. A. L., No. 515“}!; Sitka, Alaska, Vostels 
and Rnpreehi (1840, p, 10, as to f. rnneafa only), W A. S. and 
A.A.L., No. 5202!; west <‘oast of Whidbey Island, Wash., 

X. L.G.. Nos., 160!, 805! 

Under this name we have included the narrower, thi(^ke]’, less 
ruffled form with few or no bnlhe. It .seems to be a form of tin* 
(*old(‘r waters or tin* colder seasons. 

Laminaria saccharina f. membranacea 4. Agardh. 

On rocks and stones, or at times on other large alga*, in the 
up])er sublitoral zone. Douglas, Alaska, Eldred denne, No. 
(i49!; Sitka, Alaska, Bosiels and Rnyreehi (1840, p. 10, under 
L. lafifolia): F'airhaven, Wa.sh., A\ />,(/., No. 75!; Friday 
Harbor, San 4uan Island, Wash., X.L.G., No. 804!; Port 
Orchard, Kitsap County, Wash., Tilden, No. 240! 

Both the preceding forms are iinduded under the f. norma I is 


UOT.-IH. 
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Set(*iiell (1900, p. 122) and may perhaps be viewed as subfornis 
or states under that form. We feel that perha[)s it is well to 
se])arate and note them separately in this a(‘(*-ount, but w^e regard 
them as (‘-older and warmer water states of the ordinary form of 
the speeies. (-ertainly in some waters the summer form of a 
])lant would be phased under f . wemhrunavm while the winter form 
of the same ])lant would be pla(*.ed under f. linearis. Where the 
water is always (*old, the speeies may possibly assuirn* only the 
latt(U‘ shape. 

Laminaria saccharina f. complanata Seb hell and (birdner 

f. nov. 

Stii)e lon<?, u]) to oO eni., terete ])elow, soon flattened (20 mm. 
wide and H mm. thmk about two-thirds the .way up), without 
inueilaf?(^ dmds. Blade 80-100 imi. lon^jf, 40-r)0 (*m. wide just above 
the base, ample, ruffled, with base decidedly (*ordate. Mucilage 
du(ds in the blade larjjfe and extremely abundant, just under the 
surface layer of c(*lls. 

Found in a sin^l(‘ banality, ^rowin^ on piles, in quiet wateiv 
just below low water mark. Friday Harbor, San Juan Island, 
Wash., N.L.a., No. (>82! 

A very distiiK't form, easily TV(‘-ojL’fnized by its decid(‘dly flat- 
tened stipe. 

Hedophyllum sessile (A«:ardh) Sekdiell. 

Attached to ro(‘ks in the middle and lower litoral zones. 
Yakutat Bay, Alaska, Saunders (1901, p. 429) ; Strait of Juan de 
Fu(*-a, llarreii (1862, p. 167, under Laminaria apod a) \ Victoria, 
B. C., Tilden, No. 044! under Laminaria sessilis; Esciuimalt, B. C., 
’ W.A.S., No. 1877! ; Fort Renfrew, B. C., Butler and Polley^ 
No. 60! ; west (^oast of Whidbey Island and of San Ouan Island, 
Wash., N.L.G., No. 275!, etc. 

The first des(Tii)tion of this species was by C. A. A^^ard (1824, 
p. 270), as from the southern seas. No more definite lo(*.ality 
was known, until the identity between this si)e(ues and the 
L, apoda of Harvey was established by J. G. Agardh. At present 
the spe(ues is known to range from Fort Ross, (California, to 
Yakutat Bay, Alaska. H, sessile is the type of the genus and 
not H, subsessile as stated by Saunders (1901, p. 430). The 
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yonnp; j)lants have a short stipe, while the older plant becomes 
eiK'ullate at the base of the lilade, wliieh sends out hapteres. 
This eontinues as the ))Iant f^^rows older, the blade (*.ontinuinff 
to exj)and at the base, to form new rows of ]iai)teres, thus 
beeomini? more sessile and prostiate in this rej^ion, wider 
and more split above, until it forms (dumps of sessile fronds 
sitting? upon masses of (dustered hapteres. The ])lants of 
the lower parts of its habitat have smooth blades, but those of 
the upper parts often have the blades bullate and irregularly 
rugose. The sori form indetinite patelu^s over the base of the 
entii*e frond. 

Hedophyllum subsessile (Aivs(dioug) SeUdudl. Plate 20. 

On ro<‘ks, usually forming a zom* in the middle litoral zone. 
Kyska Island, Alaska, Towtisenff No. oTTO! ; W(\st shore of 
Amaknak Island, Bay of rnalaska, Alaska, \\\A,S.mid A.A.L., 
No. »‘1286!, L. E. Hmd, No. »12r)0!, in (^)llins, Holden and 
Set<diell, P. B.-A., No. xxvii! ; UyakBay, Kadiak Island, Alaska, 
ir.A.N. <tnd A .A .Jj., No. oOTS! ; Kukak Bay, Alaska, Sounders 
(1901, j). 4)10); Prince VV^illiam Sound, Alaska, Sounders, No. 
259!; Yakutat Bay, Alaska, Sounders, No. 2181; Puget Sound, 
Sounders (1901, ]). 430). 

The luvsent speides is widely diverse from any form wdii(di cam 
be legitimately rtu'koned iimhu- />. liongordiono , to which Ares- 
(dioug referred it as a form. It <*omes near (o Hedophyllum sessile 
in its (earlier stages of growth, but soon de])arts from that s])e(des 
in that the (Huitral j)orti<)n of tin* blade wears away, leaving the 
bases of the blade on each side of the original short stii)e as 
thi(*kened, rhizome-like, (*reeping .«tru(4ures bearing the blades, or 
half blades, at their tips (cf. pi. 20). The pecniliar dying 
away of the (‘ent(M* of the blade to the very base and the (*on- 
s(M|ueut thi(fkeiiing of the basal margins, is known in Eisenia 
(ef. Setehell, 189G) and in Thalassiophyllum as described below. 
The present species lacks the scu-olls or anri(des at the base of the 
blade eharaxderistic of Arthrothaninus, The development of the 
members of the last genius is not known as yet, and may be quite 
ditferent from that of Hedophyllum, if one may judge from 
specimens of the adult plants. While we have noted localities 
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for this species outside of J:Jeriug Sea, the plants are all younf^ 
and do not show the eharaeteristie rhizomes, and may be forms of 
L. Bongardiana or L. hullaia. 

Cymathaere triplicata (P. & R.) J. Aj^ardh. 

On ro(‘,ks and stones in the upi)er sublitoral zone. North Paeifi(* 
()(*eau, Posfds and Ruprerhf (1840, p. 10); Uiialaska Alaska, 
Ruprf cht (fide Aresehoufj:, 1888, ]). 20); W(^st shore of Amaknak 
Island, Bay of Unalaska, Alaska, W.A.S. and A.A.L., No. 
8289!, in Collins, Holden and Sebdiell, P. B.-A., No. xxxiiia! ; 
Shumaj^in Islands to Pu^el Sound, Sannder^H (1901, p. 480); 
Karlnk, Kadiak Island, Alaska, \\\A.S., No. oOGl ! ; Har- 
vester Island, Uyak Bay, Kadiak Island, Alaska, W.A.S. and 
A.A.Ij., No. 01181 ; Orea, Alaska, W\A.S. and A.A.L., No. 
olTTl; Yakntat Bay, Alaska, Rev. A linn Johnson, No. oTlG! ; 
Douf^las, Alaska, Kldnal Jenne, No. 048! ; Vi(*toi*ia, B. C., Tilden, 
No. 848!; Es(iuiinalt, B. (^, W^.A.S.. No. 1872!; west (M)ast of 
Whidbey Island, Wash., X.L.B., No. 88!, in (Vdlins, llokhn and 
Setehell, P. B.-A., No. xxxiJil)! ; (lardner also reports it from 
Port Townsend, Ludlow Bay, and Channel Roeks near Seattle*, 
Wash. 

A i)lentiful and very well marked plant when fresh, but not 
always so (diaraet(*ristie in herbarium si)e(*imens. No. 848 of 
Tildeii’s American Al<^a^ seems to have a broad midrib similar to 
that of Pleuroi)hy(uis instead of the usual tri])le fold, l)ut this 
may be the result of too mucdi pressure. Wh(‘n youn<i: or [)ressed 
too much, some jdants may readily be taken for forms of Laminff- 
ria solidnngnla. So far as we know, the* fruit of this speciens 
has nev(*r been described. No. 5177 shows an extt‘nded sorus at 
the base of the i)Iant, but confined to one surface*. 

Pleurophycus Gardner! Sebdiell and Saunders. 

On stones in the uppen* sublitoral zone. Yakutat Bay, Alaska, 
Sanndf^rs (1901, ]). 427, i)l. 52); west coast of Whidbey Island 
and near Port Townsend, Wash., X.L.G., No. 882! ; North Bay, 
San 8 nan Island, Wash., Tilden, No. 840! 

The pT’csent very interesting and distinct genus of kel])s has 
been well described by Saunders (loc. cit.) and by Setehell (1901, 
]). 128), and distributed by Miss Tilden as noted above. 
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Costaria Turneri Greville. 

On r()(^ks in the upper part of the sn})litoral zone. Tnalaska, 
Alaska, Raprcchf (1852, p. 26, under C. quadrioprcia) \ Slinnia- 
^in Islands, Knkak Bay, Prinee William Sound, Yakutat Bay, 
and Sitka, Alaska, Safniders (1901, j). 421); Sitka, Alaska, 
Posfels and Uuprecht (1840, ]>. 12); Pug’et Sound, Hailey and 
Harvey (1862, ]). 160) ; Vi(*,toria, B. (k, Saunders (1901, p. 421 ) ; 
Esfinimalt, B. C., (1862, ]>. 166), W.A.S,, No. 1872!; 

Port Benf row, B. (!., /infler and Policy, No. 8; Whidlx'v Island 
and elsewhere throu/^hout Piij^et Sound, Wash., X.L.G., No. 
871, in (V)llins, Holden and Setehell, P. B.-A., No. XXXV!; 
Traeyton, Kitsaj) Oounty, Wash., TUden, No. 228! (uudei* (\ 
Merfensii ) . 

So far as we know, the ^enus C^)stariaeontains a sinjifle speedes, 
the differeneeshetwe(‘n (\ Tnrneri amir. J7err^a.s'//l)ein<; unstable. 

ynadrinervia Rup]‘e<‘ht is probably to bi‘ added, althouj^h we 
seandied (*arefully at Unalaska for sueh a form without suec^^ss, 
and, eouseciueutly, iiiust ,iu(lj>*(‘ from the des(*.ri])tion alone. It was 
first (*olle(*ted by Aleiizies and deseribed by Turner (1819. pi. 226) 
as Fnens costfftns. By a enrious slij), Turner says on ]>. 72, 'N)U 
the W(‘stern eoast of South Aimude.a/’ while on ]>. 72, he says, 
^41abitat in o(*eidentalibus Amern^m Se])tentrionalis littoribus’\ 

Agarum Turneri Greville. 

On roeks in the sublitoral z<me, usually found (*.ast ashon‘. 
St. LawreiUM* Island, Alaska, Kjellman (1889, j). 42); St. Paul, 
Alaska, Rnprechi (1851, p. 244), Greeley and Snodgrass, No. 
5794!, (Set(*hell, 1899, j). 592); Gajdains Bay, Unalaska, Alaska, 
M .A,S. and A.A.L,, No. 4t)88! ; Unalaska, Alaska, Posfels anil 
Rnprechi (1840, p. 12, under A, pertnsnm, \). 11, under A. 
Gmelini); Popof Island, Kukak Bay, Prim*e William Sound, and 
Yakutat Bay, Alaska, Sannders , p]). 420, 421, under A. 
Tnrneri and A, Gmelini); Unga, Alaska, A.A.L., No. 5057!, 
J. R. Downing, No. 5787!; Harvester Island in Uyak Bay, 
Kadiak Island, Alaska, ir.A.A’. and A.A.L., No. 5111 ! ; Kadiak 
Island, Alaska, Posfels and Rnprechi (1840, p. 12, under A. 
hrassiew forme)', Yakutat Bay, Alaska, Rev. Alhin Johnson, 
No. 51781; Sitka, Alaska, Posfels and Rnprechi iXMO, p. 12, 
under A. platy neuron) . 
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A (considerable study of various forms of A^^anim, both on 
the eastern and western (coasts of Nortli Ameriea, has led us to 
the (coiKclusion tliat the five si)e(*ies or forms enumerated and 
deseribed by Postels and Rupreeiit all belong to one and the same 
species as indi(*at(*d above. They all seem to i)()ssess a stipe whi(*h 
is (‘vlindrieal or nearly so and s(cr()lls at the base of the blade, 
two (diai*a(ders which distinguish them from th(* next si)ecies. 

Agarum fimbriatum Harvey. 

On stones or i)iles, from just below low water mark iiiio water 
of 10-16 fathoms depth. Es(|uinialt, B. C., Harvey (1S62. p. 
166); W(‘st (coast of Whidb(\v Island, Wash., X.L.G., No. <S4! ; 
Friday Harbor, San Juan Island, Wash,, N.L.O., No. 67S! ; 
Tracy ton, Kitsap ('Ouiity, Wash., Tildea, No. 345! 

This speccics seems am])Iy distinct from any other Agarum 
that has been describccd. It has a very much flattened, rather 
short stipe whi(*h luHconies fimbriate with haptere-lik(* out- 
growths. The base of the blade has no scrolls as in the i)re(ced- 
ing si)e(M(‘s and whi(*h we hav(‘ (‘onsidennl a characteristic* of the* 
genius. The margins are pe(*uliarily (*ris])at(‘. It s(nnns to be 
(‘oinnion in Puget Sound, and has not b(‘en found (‘ls(‘wh<‘re, 
ex(*(*])t th!-(‘(* sjieciinens which w(‘re. found (*ast ashore at San 
Pedro, California, by Mrs. H. I). Johnston. How it (*ani(* to be 
so far south of its hitherto only known district is one of those 
puzzles of distribution whi(*h are extremely difficult to solve. 

Thalassiophyllum Clathrus ((iimdin) P. &. K. 

On rocks, forming a zone at low water mark. Agattu Island, 
Alaska, Towaseail, No. 57621; Kyska Island, Alaska, Totraseiaf 
No. 5772! ; St. Paul Island, Alaska, Herb. J>. C.IJatoHl (Set(chell, 
l<St)l), ]). 592); Amaknak Island, Bay of Unalaska, Alaska, 
Postels and Rapreeht (1840, p. II), Ib.A.N. and A.A.L., No. 
3246!, and in Collins, Holden and Setcchell, P. B.-A., No. 
XXXVI! ; Sitka, Alaska, Postels and Huprecht (1840, ]). 11). 

This large* and striking plant seems to be eharacteristiec of 
Bering and Oehotsk S(3as. The single loecality of Sitka, as given 
by Postels and Rui)re(cht, exists outside of these, but the hncality 
is doubtful, for Mertens (1829, ]). 49) says that he did not see 
this species until he (came to the Bay of Unalaska. It is evidently 
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a species of the very cold and roiij^h watei's. On the Island of 
Ainaknak, it ^rows in great abundance and was found in all 
stages of growth. The earliest fronds are ovate and with short 
stipes. Later they bec^ome broadly reniforin and begin to roll 
in at the edges on both sides of the sti])e, looking very much like 
a young Agarnm Tttroeri in this stage. The scu-olls thus formed 
become more i)ronounced, })erforations ai)])t*ar, and the central 
portion of the fi’ond begins to erode and wear away, until finally 
ther(‘ are left the miudi enlarged and thickened, ])erforated 
scrolls whi(*h wear away on one cdg(^ (the innei*) and continue to 
unroll on the other. As flaw (*ontinne to grow, the basal ])ortion 
of eac.li scroll becomes a sort of sti])e and the young plant is 
plainly di(‘hotomous. As tbe plant grows on and braiu'lies in the 
irregular manner described by I\N)senthal (1S90, ]>. 140, f. 11^1, 84), 
this basal di(diotomy b<*<*omes in(*onspi(*uous, and does not seem 
to have attracted attention before. Its pe(*uliai‘ origin is similar 
to the i)ro(‘ess which takes j)lac<‘ in Lisenia and in Hedophglhtnf 
sifhsessite as UH'utiomMl above. 

Arthrothamnus bifidus (dmelin) Hu])re(*lit. 

Aleutian Islands, Alaska, Aresrhong (1SS4, ]). 14). 

We know nothing of the occurn‘n<‘e of this si)ecies of the 
Ochotsk Sea and of Hcring Island within our territory, farther 
than the refei'eu(*e (juoted above. 

Dictyoneuron Californicum Kuprecht. 

Port Henfrew, B. (\, Tilden, No. oil)! 

A])parently only just rea(*hiug tin* coast of Vain'ouver Isbind, 
(*ertainly not abundant in Pnget Sound. This is one of the (*om- 
mon s])e(‘ies at various localities on the c(*ntral Californian (*oast. 

Lessonia litoralis Farlow and Setchell. 

Port Renfrew, B. C., Tilden, No. 842!, Bntler and PoUey, 
No. 50. 

This s})ecies was first found on the coast of Oregon by E. 
Hall, mentioned by Farlow (1875, p. 855), and doubtfully 
referred to L. fnsre.scens. Later, the same author referred it to 
L. nigrescens (1876, p. 708), but on collecting good material at 
Monterey, California, he recognized it as new, but only gave it 
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a niamiseript name. The species is common on exposed points 
in the viidnity of Monterey, where it has been collected l:)y num- 
erous botanists. The name, as given above, was first published 
and the species was first described by Miss Tilden in her Ameri- 
(*nn Alga^ ((Century IV, 1900). A full description and figures 
have been given by MacMillan (1900). The blades are of two 
sorts, the st(n*ile being narrow and with a distin(*t midrib, while 
the fertile are broader, plane, and gladiate. On a(*count of this 
very marked dimorjdiism, Reinke (190/1) has just made it the type 
of a new genus which he has named Lessonio])sis. 

Postelsia palmaeformis Huprecht. 

On ro<*ks on ex])osed ])oints. Strait of dnan dc Fuca, B. (\, 
MacMiUnh (1902, p. 210). 

This lo(*,ality marks the most northern limit of this spe(*ies. 
which ranges south from this })oint to Point Sui* on the (‘oast of 
(California. It is hx^ally known as the ^^Sea Palm,’’ and is to be 
found in small forests or groves, at or near high wattn* !!iark 
when^ the, waves ar<‘ strongest. 

Nereocystis Luetkeana (Mertens) P. & R. 

On stones, in the sublitoral zone, reaching its full develoj)- 
rnent in 10-12 fathoms of water. Plentiful in the attached (*on- 
dition, from tln^ Shumagin Islands to the region of Santa Barbara 
Channel on the coast of (California. Shumagin Islands, Alaska, 
Sainniprs (1901, p. 4M1, under Aem>r//.s7/.s' Priftpas) ; Uyak Bay, 
Kadiak Island, Alaska, 11 .A.S. and A.A.L., No. 009^1! ; Yakutat 
Bay, Alaska, Her. AJhia Johnson, No. 5720!; Escpiimalt, B.C., 
Harvey (1802, p. 1()4); Port Renfrew, B. C., Butler and Holley, 
No. 39; west coast of Whidbey Island, Wash., N.L.G., No. 086! ; 
Port Orchard, Kitsa]) County, Wash., Tilden, No. 237! 

The distribution of this specdes extends from the neighbor- 
hood of Point Conception, on the coast of Southern California, 
to the Shumagin Islands on the coast of Alaska. Beyond this 
point, it seems very unlikely that the species is to be found 
atta(ihed. It is, however, found cast ashore or floating. It 
(?omes ashore si)aringly on the shores of the Bay of Unalaska, 
where one of us found it in the summer of 1899. It is found 
floating in masses of several acres in extent in the Bering Sea up 
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to the latitude of the Pribilof Islands. It is reported from the 
Pribilof Islands by Dali (ISTo, ]>. 166), but whether attached or 
floating is not stated. All along the Alaskan coast below Bering 
Sea, it is a very common object floating in the water in comi)any 
with A laria fi.sfnlosa, and one is warned of the api)roach to land by 
its appearance. It is said by Postels and Ruj)recht ( IS4(), p. 9) to 
be abundant at Sitka, rare at Iliuliuk, Pnalaska, and to have 
been collected on the shores of Kamts(*liatka by Steller. This 
last is on the authority of (Tinelin (1768, p. 2^11). Hupn^dit, 
however, states (1802, j). 21) that St(‘ller found the plant near 
Unalaska or near the Alaskan Peninsula. It has bet^n ci-edited to 
the Kurile Islands by Captain J. FI. Snow (1897, ))]>. 42, 60, 

etc.) but the description accompanying the statemtmt shows that 
the ])lant ol)serve(l was Al((ri(f fistuUmt. The jdant has been 
used for various piii'])oses, by the natives of the Northwest (^)ast. 
Rill )re(*ht (1802, p. 21) says that the natives of Sitka i)la(*e one 
end of the tube in the ear and the otluM* against a hot stone to 
generate steam to cure cases of headache. The long solid and 
slender jiortion is used for lishlines, and the tulx' is used as a 
worm in the jiroi'css of distilling Hoochenoo,’’ a dark and 
l)oisouons so!*t of whiskey. 

Saunders has resum^ded the specific* name of (Tinelin ’s riva 
Priapus for this spe(*ies, stating that 'Mlimdin’s figures and 
des(*]*ii)tion of (Ira Priapan leave no doulit as to the identity of 
his i)lant.” \V(* feel that there is very considerable doubt as to 
the id(*ntity. (Jmelin's figure shows nothing characteristic*, and 
while the description is somewhat more explicit, it does not give 
sufll(*aent data to determine whether Steller’ s ])lant is to be 
referred to Nereocystis or Pelago])hy(ms. The locality whem^e 
the speciinien <*ame is also in doubt as mentioned above. By a 
process of exclusion, it may be ])ossible to show strong jiroba- 
bility that it is this species and not Pelagoidiycus, whmh also 
floats long distanc*es. The doubt is sufficiently great, however, to 
prevent us from disjilacing a name which has been in universal 
use for over seventy years, even did we believe in choosing names 
for strict^ priority. 

The histology and development of the species has been given 
in detail by MacMillan (1899). 
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Macrocystis pirifera (Turner) Agardh. 

On stones, usually in from five to ten fathoms of water. 
Unalaska and Sitka, Alaska, Foatels and Ruprevld (1840, p. 9); 
Sitka, Alaska, Posffds and Enprechf (1840, p. 9, under Lesson ia 
ciliata) , Ida M. Rodgers, No. 5727! ; Juneau, Sitka, and Wrangell, 
Alaska, ^Sftanders (1901, ]>. 4J1); Esquimalt, B. (\, llarveg (18()2, 
p. 164); Port Benfrew, B. (\, Tilden, No. 5181; west eoast of 
Whidbey Island, Wash., X.L.O., No. 86! 

The loiif^ Bladder Kelj) is not uneommon on the western (*oast 
of North Ameriea from somewhere in the neig:hl)f)rhood of 
Maj'dalena Bay in Lower California u]) to the Strait of Juan de 
Fu(*a. It does not seem to be jJentifnl in Ibif^et Sound, itself, 
or to the north, and it is doubtful as to whethei* it ^rows beyond 
Sitka, Alaska. It may have floated into Unalaska, but it sereins 
eertain that it does not ^ijrow there, at least on th(‘ side of th(‘ 
Bei’in^ Sea. The si)eeies is found floatinj^ to the south of 
Unalaska in the open o<*,(^an. Why the s])e(*ies does not extend 
farther to the^ north is (*ertainly a <(uery. It (^•lnnot be a matter 
of too low tem])erature, sin(*-e what appears to be the very sanu* 
I)lant ^rows down into the Antareti(‘. waters of mueh lower 
temperatures than those of Berinji^ Sea. The sori are sup])osed to 
a])i)ear only on the l)ladderless radi(*.al leaves, but in speedmens 
from Peru, we have* seen sori on leaves near the tip and provided 
with bhulders. Saunders (1901, j). 4J1 ) speaks of this si)e(d(^s as 
])ein^? eonfined to the elitoral zone, but we have never seen it 
^rowinj*: in over 12 or 15 fathoms of water. 

Eisenia arborea Arescdiou^^. 

^^A broken fragment of this plant was obtained at Wrangell, 
and sev(‘ral si)eeimens were obtained in Puget Sound, Sannders 
(1901, p. 4:il). 

It (iertainly seems as if the recording of this plant within our 
limits must be founded upon an error of detennination since the 
species is not known to grow north of San Pedro, California, and 
in every way it has the appearam^e of being a (jharae.teristie 
member of the subtropical region. A plant (collected at Whidbey 
Island was determined by Saunders as being Eisenia, but a 
careful examination shows it to be Laminaria AndersonvL 
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Egregia Menziesii (Turuer) Aresdioug. 

On rocks, lower litoi*al and u])])er snblitoral zones. Nootka 
Hound, Vancouver Island, B. (b, Menziea (Tniner, 1S08, p. 57, 
pi. 27, under Fucaa Menziesii), l\)rt Kenfrew, B. C., Butler and 
Polley, No. 72; Bsquiinalt, B. (b, Harvey (18G2, p. 164, under 
Phylhtspora Menzie.sii); Victoria, B. (b, Tilden, No. 236! ; Puget 
Sound, Hailey and Harvey (1862, ]). 160); west coast of Wliidbey 
Island, Wash., K.L.G., No. 48! 

These lo(*,aliti(^s i)i*ohahly mark the northern limit of this 
s])e(*ies. Tlen(*e it i*anges south to the neighhorhood of Point 
<V)n(*e])tion, ladow whi(*h its pla(*(* is takiui by F. lavigafa 
Set(‘hell. 

Pterygophora Californica lOiiuecht. 

On rcx'.ks, upp(‘!‘ litoral zcuie. Port Kenfrew, B. (b, Tilden, 
No. 520!, MavMi/lan (ll)02a, \). 726); west coast of Whidl)ey 
Island, Wash., \.L.G., No. 70! 

Tliis s]>(*(*ies s(M*iiis to be abundant on (‘xposed coasts on 
Puget Sound ami rea(*hes a considerable size, as indicated by 
Ma(*Millaii. Sjummiikmis fully as large, however, have been (*ol- 
le('ted at Duxbury Keef in Marin ('ounty, at ('armel Bay in 
Monterey Pounty, and at San Pedro in Los Angeles County, 
(California. It seems, therefore, that MacMillan’s assumption that 
J^ter\ gojdiora reacdies its maximum development along the Brit- 
ish Coluni])iaii coast (‘an hardly be substantiat(*d. As to the 
relationship of th(‘ genus, vve (‘annot hold with MacMillan that it 
may belong (uthei* to the ^^Laminariejv or the Alariuhae,” but 
must ]K‘rfoi*(‘(‘ Ix'long to the latter because of the method of 
formation of the sj)oro])hylls. The possession of rings in the 
stiiK* and the haptei*es and the fa(4 that the sori do not (*over the 
sporophylls (‘ompletely, seems to us of little imi)ortan(*e in this 
matter, sim‘e in undou])ted sj)e(*ies of Alaria, there may be rings 
in the stipe, at (^ast, and in many cases, the sori do not (‘over 
the s])oro])hylls (‘om])letely. In Pterygoidiora the s])oro])hylls 
are less determinate in their growth, but this is only of generic 
im})ortance. We lind ourselves in agi*eement with MacMillan as 
to the absen(‘e of mucilage ducts in the stipe and the j)resen(‘e of 
large ones in the blade. 
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Alaria esculenta (L.) Greville. 

Ar(^tic Coast of Alaska, Harvey (1872, p. 468); from Kamtsohatka 
to Sitka, Alaska, Pastels atal Rupreclit, (1840, p. 11). 

The refereiH*es (pioted ]*efer to this speeies in the old j^feneral 
sense hefoi*t» the majoi*ity of the speeies at jn’esent desei'ihed under 
the {^enus had heen ])roposed, or, at least, a(*-eepted. In all 
pi'ohahility both these referenees iindude several, or, at least, 
other s])eeies than A. esealenfa. We have heen inc'lined to be 
e()nservativ(‘ in rec'koning; s])eeifie distinelioiis in this jj^enus, but 
find that we must presimt a very tentati V(^ enunuTation . Professor 
Kjellman has v(M*y kindly named a seleeted series of si)e(*imens 
sent to him and we have used his su^^ofestions and notes, even 
farther than it is i)ossible to state in eaeh parthmlar ease. 

Alaria Pylaii (Bory) Cr(‘ville. 

On stones in the low(‘r litoral and u])per sublitoral zones. 
Karluk, Kadiak Island, Alaska, IP./l.N., No. 5078!; Orea, 
Alaska, ir./l.^\ atal A.A.L., 51581; Kscjuimalt, B. C., Harvey 
(1862, p. 165). 

Kjellman is inelined to refer both the Alaskan numb(‘rs (juot(‘d 
above, to this si)eeies as r(‘preseiited by <jri‘(»enland specimens and 
they <‘(*rtainly a^ree with sp(M‘imens from Maine whi(*h w(* are 
disposed to refer to this sp(Hdes. Harvey’s spe(*imens are said 
by Saunders (1901 , p. 425) to have betui compared by Kjellman 
to the A. frayiJis Saunders, whicdi, in turn, seeins to us to be 
little more than a youn^?, lon^^-stiped foi*m of this si)e(des. 

Alaria dolichorhachis Kjellman. 

A^attu Island, Alaska, Toivusend, No. 5758! 

Two spe(iimens, (iollecded at the above mentioned hxiality, are 
said by Kjellman, to be near to this speeies, but still to be sep- 
arated from it in all probability, while the speeimens referred 
by one of us (Setehell, in Collins, Holden and Setehell, P. B.-A., 
No. XLl) doubtfully to this speeies are referred by him to A. 
taneeolata Kjellman. 

Alaria tenuifolia Setehell. 

Setehell, in Collins, Holden and Setehell, P. B.-A., No. 
XLV, 1901. 
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Stipe 1()”60 eni. in leiig:th, eylindrif^al or nearly so only 
at the very base, niueli flattened above, slender and flexible. 
Rhaehis more or less elongated, flattened, with the sporophylls 
at first remote, later (crowded . S])orophylls from nai*rowly to 
broadly laneeolate and eiineate at the base, vai'yiiif^ to broadly 
ovate or oblong and distimdly eordate at the base, with more oi* 
less pronoiin<*-ed sti])es. Blade elonjjfated, 100-1 50 (*ni. lon^?, 10~ 
35 (an. wide, bi'oadly euneate at the base, very thin, (‘ollapsin^ 
when withdrawn from the water, with ])l(mtifnl eryptostomata of 
small size. Midrib narrow to fairly broad, oblon<^ in eross set*- 
tion. 

Not iin(M)mmon from rnalaska to Pii^(^t Sound. 

The deS(*ription appli(‘s to the sp(‘(*ies, i]i jifcmeral, whic^h is 
bettei* understood if divided into at least two forriis, as has been 
doiu^ below. The s|)e(‘ies is to b(‘ distiujifuished by its very 
de(*idedly flattened stipe and thin blade. S]MMMmens from several 
lo(*alities w<‘re submitted t(» Kjellman, who r(‘])lied that he (*on- 
sidei*(‘d it to be a distiiu't spe<*ies belon‘ifin‘>* (‘ither to the f^rou]) 
re])resented by ^1 . (lolichorhachi.s-ohloiuja-ctlipfira of Kjellman or 
by A. mcmbranacea- PilJ(tit-(iramiifoH<( of •!. (1. A^ardh. 

We supj)osed at first that some, at least, of our sp(‘eimens 
inij»:ht rei)r(‘seut forms of A. (jraodifola . This is parti(*idarly to 
be susi)(*(ded as to the broader forms, whih‘ the narrower forms 
a])proa(*h A. Pfflaii and resmibh* also A . fragilis of Saunders. 
From both of the latter, our plants diffei* as far as (h‘S(‘rij)tions 
j’-o, by tin* flattened stipe. 

Alaria tenuifolia f. typica Seteln*!! f. nov. Pirate 22. 

The type of the speen‘s is No. 328()a of Sebdiell and Lawson's 
eolle<*tion on the west short* of Amakuak Island, Bay of Una- 
laska, Alaska, whert* the sp(‘(*ies formed a distiin't zone on i*oeky 
shores below that of A. tanceolafa and just abovt* or just l>elow 
the limits of extreme low water. The stii)e is of moderatt* len^^th, 
varying from 10 to 15 (*ni. as a rule, while the blade is eompara- 
tively narrow, 8-15 em. in width, and eum*ate at the })ase. The 
sporojdiylls are narrowly to broadly laneeolate with euneatt* base 
and short stalks. The midrib is not notieeably ])road. 

On ro(*.ks and stones at low water mark. Amaknak Island, 
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Hay of Uiialaska, Alaska, W.A.S. and A.A.L., No. M28Ga!, in 
Collins, PToldon and Set(dioli, P. B.-A., No. XLV!; diinean, 
AJaska, W,A,S. and A.A.L., No. r)lJ)4’; Douglas, Alaska, 
Eld red Jen ne, No . ()4G ! 

Alaria tenuilolia f. amplior Setehell and (lai'dner f. 

The varies from 10-60 ein. in len«:tli, is usually stout(*r 
than in the last, and is usually as inueh flattened. The s]M)ro- 
phylls are hroad ovate to oblon«: and (‘ordate, eaeh with a (‘on- 
spi(*uous stalk. They are fre(|uently very larj^e, nuaisurin^ 45 
(*ni. in leiij^th and 25 em. in width, with the sorus more or less 
orhi(*ular and <*overin^ only the basal third or fourth. The ])lade 
is amjde, 2(K‘r) em. in width and 100-150 em. lon^, with the 
base generally distinetly (*ordate. 

Attaehed to piles and boulders near low water mark. Ksfjui- 
malt. B. C., N.LAi., No. 645!, W.A.S., No. IS75! ; near Koaeh 
Harbor, San Juan Island, Wash., XJjJt., Nos. 6501, 651! 

Kjellman seems to think that this is distimd from A. (jrandi- 
folia J. A^ardh, of whieh it seemed to us to ))e ])ossibly a smaller 
form . 

Alaria crispa Kjellman. 

Upper su])litoral zone. St. Lawren(*e Island, Alaska, Kjellman 
(1S89, p. 57). 

Known to us only from Kjellman’s des(n*iption and t 1 ‘ 4 :iir(*s. 
Alaria praelonga Kjellman. 

On ro(^ks, lower litoi'al zone. St. Paul Island, Alaska, Toten- 
send, No. 57811, (Setebell, 1899, p. 592); Harvester Island, Uyak 
Bay, Kadiak Island, Alaska, \V,A,S. and A.A.L., No. 5150! 

The first number (5781) is referred to this spe(d(‘s by us and 
seems to be fairly ty])i(‘al, judging from siieeimens and jilate. 
No. 5150 is said by Kjellman to ])elong to tla^ same group of 
siieeies, but differs from typieal A. pradonga in the shap(‘ of the 
blade whieh is more abruptly attenuated toward the base and is 
broader than in the tyjie. This spe<*ies e-ontinues down to the 
Californian coast, where it appears in several forms. A . enrtipes 
Saunders (1901a, p. 561, pi. 55) seems to us to belong to the 
form-cycle of this species. 
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Alaria laticosta Kjellinan. 

In the siil)litonil zone in prot<H‘-te(l (‘.oves. Kukak Bay, 
Alaska, Saintders (1901, p. 425). 

Saunders says that Kjellinan retVrrcHl the ])lants sent him to 
this speciies with (‘onsiderahle doubt.’’ (iuotin{ 2 : Kjellman, he 
says: — ’^The form, (^dor, and eonsisteney of the blade, and the 
form, width and rij^idity of the si)oroi)liyll differ somewhat from 
this s])eeies.” 

Alaria lanceolata Kjellman. 

On rooks in the litoral and sublitoral zones. West shore of 
Amaknak Island, Bay of Tnalaska, Alaska, W.A .S. am! A. A .L., 
No. *‘1249!, in Oollins, Holden and Set('hell, P. B.-A., No. xm!: 
(IhK'iei- Bay and Sitka, Alaska, Stnaidcrs (1901, p. 42G). 

This s])(*(*ies is, a(*(‘ordin«^ to a re])ort from Kj(‘llman, the 
A. doUchorhachisf. distributed as No. XLi of th(‘ P. B.-A., but 
he adds that the blade is not so dark as in his si>e(*imens. We 
find, howi^ver, that in sonn^ of the siiecdmens of that eolle(*tion 
th(* blade is niu(*h darker than in the one sent for his insj)e(*tion. 

Alaria marginata P. & K. 

rnalaska. Alaska, Po.sfeh atuJ Haprechf p. 11). 

Besid(^s the i*eferen(*e above, Harvey (1802, ]>. 1()5) has (*ivdit(*d 
this spe(*ies douldfully to Es<iuinialt, B. 0. Hupreeht (1851, 
]). 555) says that the speeies is rare and had oo(*un*(Hl to him 
lately only from Fort Boss on the (’alifo)*iiian (*oast. It is 
(‘vi(l(‘ntly a spe(‘ies with a broad solid midi’ib, a short (*yliudri(*al 
stipe, long and rather narrow si)orophylls, and in most ways, as 
far as the in(*omi)l(*te deserii)tiou goes, resenii)liiig the A. laficosfa 
of Kjellman. 

Alaria fistulosa P. & B. 

(iregarious, on rooks and stones, in the sul)litoral zone. From 
th(^ Kurile Islands and Northern Japan to the southeastern 
boundary of Alaska. For the si)eoies in g(*neral the following 
looalities are re(*orded in our territory: — Unalaska Bay and 
Kadiak Island, Alaska, Posfels and Ruprechf (1840, p. 11); Kukak 
Bay, Cook Inlet, Prince William Sound, Yakutat Bay, Ghuder 
Bay, Juneau, and Wrangell, Alaska, Satmdcrs (1901, p. 426). 
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This species takes the j)la(?e of Mur roc y at in along the northern 
sliores of our territory, in forming ])eds of kelp otf rocky shores in 
waters of several fathoms depth. Its fronds are anchored and 
the stii)e, bunch of sporophylls and much of the blade is sub- 
merged, but the long l)lade, reaching a length of 10-25 meters, 
rises to the surface and, buoyed up by the inflated midrib, 
generally floats for some distan(*e on the top of the water. Tin* 
])lants are gregarious, and often form belts a longer or shorter 
distaiK'e from the shore as the Macro(*ystis does farther south. 
Like the Ma(*rocystis and the Nereocystis, it is eomwionly met with 
floating and often in considerable (piantity. While j)assing 
through Unimak Pass, between Bering Sea and the Pacnflc* Ocean, 
the surfa(*e of the broad expanse of waters is (‘ommonly seen to 
b(* thickly (*overed with the floating blades of this species, and it 
was obserwd in fail* abundan(*e all along the (^oast of Alaska 
from the latitude of the Pribilof Islands in the Bering Sea 
to Wrangell Narrows in southeastern Alaska. It was carefully 
watched for to the south of the last mentioned lo(*ality, but no 
trace of it was seen. The specdes varies much, parti(*ularly in 
the width of the lilade and shape of the sporoiihylls. As thesi* 
])lants are of different habitats, it has seemed best to enumerate* 
the si)e(‘imens actually examined and observed growing, under 
the forms described below. The stipe of this species seems to be* 
free from iniu'ilage du(*ts, but tin* blade in both forms jiossesses 
aiuindant structure's of this kind, just und(*r the* eiuter layer e>f 
e-e‘lls as Guignard has inelmate^d (1892, p. 48). 

Alaria fistulosa f. stenophylla Setchedl. 

Blade narrow, usually not over 80 cm., wnth narrow midril). 
Sporoi>hylls usually short and meire eu* less elee'idedly e)be)vate*. 

Feinning the greater portion e)f the gre^wth in belts just off 
she)re and isolateel bunedies in epiie^ waters of 5 to 10 fathoms. 
Kyska Islanel, Alaska, TotcHscud, No. 5709!; ])lentiful in the 
Bay e)f Unalaska, both on the shores of the Island eif Unalaska 
and the shores of the Island of Amaknak, Alaska, W.A.S., 
A. A./.., and L. E. Hnnt, Nos. 8278! , 409()! , and in Cedlins, 
Holdem, and Setchell, P. B.-A., No. XLIII! ; Harvester Island, 
Uyak Bay, Kadiak Island, Alaska, IU.A.aS. (tnd A.A.L., No. 



voL. 1 ] Setehell-Oardner, — Algce oj Northwestern America. 277 

5117! ; Uyak Bay, Kadiak Island, Alaska, W,A.S, and A.A.L., 
No. 5102! ; Douglas, Alaska, Eldred Jenne No. 647! 

The specimens noted above were all found growing attached 
except possibly (and probably) the last. The form is found 
floating along the whole extent of Alaskan coast from near 
Wrangell to the Pribilof Islands. It is the form commonly 
observed. Young specimens of this form, collected at Unalaska, 
show that the flstulose character of the midrib, appears very 
early in the course of development, since specimens with blades 
15 cm., or less long, show it well develo])ed. 

Alaria fistulosa f. platyphylla Setclicll. 

Blade broad, usually (UMK) cm. broad, midrib very much 
inflated and broad. The si)orophylls are numerous, often as 
many as 90 or 100 on each side of the rhachis, are long and 
narrow, generally being linear-lanceolate in shape, 30-50 cm. 
long and 3-6 <*m. wide. 

Growing in deep water, usually found floating or cast ashore. 
Deeper ])arts of the Bay of Unalaska, Unalaska, Alaska, W.A.S., 

A. A.L., atal L. E. Hunt, No. XLII in Collins, Holden and 
Setchell, P. B.-A! ; seen floating in a number of localities in the 
Gulf of Alaska. 

The pres(uit form seems to be an inhabitant of deep waters 
and is usually found floating or cast ashore. A single c.omplete 
specimen cast ashore at lliuliuk, Unalaska, Alaska, was found 
to measure somewhat over 25 meters in length, over 1 metei* in 
width, with a large bunch of long si)orophylls numbering about 
200 . 

Alaria cordata Tilden. 

Attached to rocks, lower litoral and upper sublitoral zones. 
Yakutat Bay, Alaska, Saifnders (1901, ]). 426); Port Benfrew, 

B. C., Tilden, No. 241b!; San Juan Island, Wash., Tilden, No. 
241a! 

The species noted above is known to us from a young spe(u- 
men (Tilden, No. 241a), a couide of sporo])hylls (Tilden, No 
241b) and the flgure of Saunders (1901, pi. 56). There seems to 
be no character to separate it from A. Pyallii. 


BOT.~lt) 
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Alaria fragilis Saunders. 

In the snblitoral zone. Kukak Bay, Prine.e William Sound, 
and Glaeier Bay, Alaska, jSVfw//</er.v (1901, p. 425). 

It eertainly seems to us that this i)laut is likely to ])rove to ])e 
nothing more than a variety of A, Pylaii with a somewhat 
elongated stalk, sindi as eertainly does oecnir among plants of that 
species. The distant sporo])hylls as well as their shai)e is due to 
the youth of the j)lant. 

Alaria fragilis f. bullata Saunders. 

With the last. Glacier Bay, Alaska, ( 1J)()1 , ]>. 425). 

Apparently only a state of the last. 

Alaria valida Kjellman and Setcdiell sj). nov. Pj.ate 21. 

Stipe short, 1~5 cm. long, (*ylindric-al, at tirst slender, but at 
length stout and showing rings of gi-owth, rea(*hing a diameter 
of If] nim., showing also a well develo])ed (^ork layei*. Rhachis at 
tirst short, becoming v^ery much elongated, up to 15-20 (un., 
somewhat fiattened, obtuse on the edges, stout liki‘ the stipe. 
Sporophylls linear lan(*eolate, 15-50 (un. long and cm. vvid(‘, 
with margins undulate and all except the narrow margins and a 
small portion of the tij) o(*(*ui)ied by the sorus. Blade long, uj) 
to e‘]-4 meters, 15-25 (un. wide, tai>ering very gradually to the 
base, with broad midrib (22 mm. wide) which is little imuuinent 
and abrui)tly narrowing towards each end in cross section. 

This belongs to the group of specues with broad midribs 
and is fairly nearly related to A. laticosta Kjellman, ])ut differs 
from that species (diit^fly in the stouter sti})e and rhachis and the 
longer and l)roader s})orophylls. Its relation to .1. maryinata 
P. & R. is still to be settled. 

In the sublitoral zone. Unga, Alaska, A.A.L., No. 5059!; 
west coast of Whidbey Island, Wash., N.L.G., No. 111! 

ST)ecimens of the above collections were sent to Professor 
Kjellman, who re(^ognized them as belonging to a new si^ecies. 
We have drawn up the description and given the name to the 
t)lant on account of the broad stipe and rhachis. In the type, 
the stipe is short, but in the following form it is much longer. 
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Alaria valida f. longipes Set(*iiell and (Gardner f. iiov. 

Stipe 8~20 (‘-in. in not iu(*ludinjnr any of the 

rha(‘his. Otherwise as in the typ(*. 

With the tyy>ieal form on the west (Hiast of Whidhey Island, 
Wash., N.L.a., No. 111! 

A few specimens from the west eoast of Wliidhey Island, 
j^rowiiifi: on the same roc'ks with the ty{)i(*-al foi*m, show sii(*-h 
immonneedly loiif^er stijies from the majority of the speeimens 
that it seems ne(*essary to (*all atttmtioii to them under a separate 
form name. 


FA>ri LY DI( Y< )T AC FhE . 

Dilophus flabellatus (\)llins. 

Wasli(‘d ashore. Sa(‘kman’s Point, near Traeyton, Kitsap 
C\)unty, Wash., Tildeo, No. JlMo! , under Dicfffota dichdotna i. 
Iafif(dia. 

This has Ihmui (‘ompared with the plant of Collins (in (V)llins, 
Holden and S(‘t(‘]iell, P. II. -A., No. S;14, 1901) ])()th hy Collins, 
and ours(‘lves. It sinans to (*(*rtainly be the same. It, as well as 
the (*oty])e cited, does not show the Diloidius-strimture in all 
parts and it may be doubted as to whetlier Dilophus is really dis- 
tiiK't from l)i<*tyota and also as to whether />. flahellaias is really 
distiiK't from Dictifoia HhujhumUv of J. (1. A^ai’dh. It seems 
distiiK't, but farther study and (‘omparison is needed. However, 
it is a stranj 4 :e matter of distribution to find a idant, hitherto 
known only from Southern (California and distiimtly subtropical, 
in this northern loeality. It may be that there will be found 
otliei* warm wat(‘r speeies in the inland and sliallower j)ortions of 
Pu<icet Sound. Miss Tilden has kindly informed me that, in her 
o])inion, tliis idant must have ^rown near the jdace where it was 
found, 'H'or it eame u]) in larj^e (luantities and at all times on the 
iimoming: tide”. The only otlier eollecd-ion of this speeies, north 
of Santa Barbara, California, known to us, was made by one of 
us at Monterey, California, near the steamboat wharf, shortly 
after the arrival of a steamer from Southern California. 



280 


University of California Publieations. 


(Botanv 


Family PUCACE^. 

Fucus inflatus (L.) Valil. 

The present species has been the subject of considerable 
reseandi on the part of the Scandinavian Algologists and the 
latest study is contained in the very re(?ently issued work of 
Bor^jesen (1902, pp. 465-472). The account of Borgesen seems 
to the writers to deal most satisfactorily with the forms of the 
west coast of North America usually in(*>luded under the name 
of Fhchs furcaius A^ardh and will consequently be followed 
by us. The form usually classified under Af?ardh’s name does 
not a^jfree with the type figure (A^jardh, 1821, j)l. 14), which is 
a smaller and less ])ei*fectly develo])e(l ])laiit, as Bbr^t^sen has 
])ointed out (loc. cit., p. 465), and a transitional form between 
two distinct forms. 

Fucus inflatus f. edentatus (De la Pylaie) Rosenviuf^e. 

Atta(*hed to ro(*ks at low water mark. Vi(*-toria, B. C. , Tilde i ) , 
No. 254, under h\ furraft4s\; west ('.oast of Whidbey Island, 
Wash., N.L.G,, No. 91! 

No. 91 is a larj^e broad typical plant, agreeing well in every 
chara(^ter with the F. edenfattis of the New Enj^land (*oast. No. 
254 is still typh'.al but not quite so well developed. The tyi)e of 
F. furcatfi.s seems to rei)resent a dwarfed and not symmetri(tally 
developed form and is said by Aj^ardh to have been colle(*ted at 
Unalaska by ('hamisso. One of us has searched very carefully 
in the region of the Bay of Unalaska for it, but has failed to find 
any trace of it, and Ruprecht (1851, p. 346) says that the origi- 
nal specimen came, not from Unalaska, but from Port Ross in 
California where it is common. Kuetzing’s figure (1860, pi. 17, 
II), whi(‘h is seemingly from the original material of F. furratns, 
although small, is typical of the edeHtahts form. Harvey (1862, 
p. 165) refers specimens from Esquimalt doubtfully to F. furcntna. 

Fucus inflatus f. linearis (QCder) Roseuvinge. 

Fairhaven, Wash., N,LM., No. 189! 

To this form, we have referred some specimens which agree 
fairly well with the preceding form, but are much narrower. 
The plants are about 15 cm. high and 3 mm. wide, while the 
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plants of the preceding form whic^h represent the typi(ta) f<n*ni, 
are 30“4r) (jm. high and 6-10 mm wide. The narrowness of the 
frond and the acute angles between the fairly regularly dichoto- 
mous branches give it a very distinct appearance. It rei)resents 
a distinct transition from the ju’cc^eding to the following. 

Fucus inflatUB f. filiformis (dmelin) Setchell and (Gardner 

f. nov. 

This seems to be the F. filiformis of (irmelin, or at least what 
has passed under that name on the coast of New England. The 
plants are 8-10 (*.ni., even at times 15 cm., high and seldom over 
1-2 mm. wide. While the midrib is distinct in some plants or 
in some ])arts of others, as a rule the main portion of the frond 
is rediK^ed to the thickened midrib portion itself without alte. 
The recepta(des are fairly broad in ]>i*oportion to the sterile 
])ortion of the frond. 

On sand ro(‘ks, upi)ermost litoral zone. Fairhaven, Wash., 

x.h.a.i 

An (‘xtrenie foian as rega?*ds the slender (diarai'ter of the frond, 
and it also has a tendency to s])read out and become more flabel- 
late in its di(*hotomy. Somewhere under F. in flat ns is probably 
to be referred the F. Mirlonensis mentioned by d. O. Agardh 
(187()a, p. 35) as oc(*urriiig at Van<*ouver Island, B. C. 

Fucus evanescens Agardh. 

The type of the i)resent species came from Kamtschatka and 
the si)ecies itself is well develoi)ed in the region of the North 
Pa(*ific as well as in the Noi’th Atlantic. As a rule it is easily 
recognized in its broader forms, by its habit, and by the 
midrib vanishing below the tii)s of the bramdies. It approacdies 
in some of its forms to F. plaftjrarpns Thuret, and one of us has 
been inclined to refer some forms which had some indication of 
a more pinnate method of branching to the latter species. It 
seems best, however, to refer all the plants not distinctly belong- 
ing to the preceding s])ecies to F, evanescens. It is interesting 
to note that Bdrgesen (1902, p. 472) refers Thuret’s species to 
F, spiralis L. 
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Fucus evanescens f. typica Kjellman. 

On im*ks, ni)i)er litoi'al zone. Harvester Island, Uyak Bay 
Kadiak Island, Alaska, W.A,S, and A.A.L., No. 5122! 

The s))e(‘inH‘ns }'eferred here are the only ones w(^ have s(‘en 
from onr tei*ritory, whi(*h ajrree thoroughly with the i)late of 
Agardh (1S21, jd. BI). 

Fucus evanescens f. limitatus Kjellman. 

In the sublitoral zone. Port (Uar(‘n(*e, Alaska, Kjellman 
(lS8h, j). I{4) ; Besboro Island, Noi-ton Sound, Alaska, U. V. 
Mr(}reffof\ No. 5GS‘P 

We refer the plant from Besboro Island to this form with 
some considerable doul)t, since th(U*e is only the description to 
guide us. In gcmei’al shape and size of the frond, and shape of 
the r(M*epta(*les, it seems to agree better than with any other form 
so far des(‘rib(‘d. 

Fucus evanescens f. rudis Kjellman. 

On ro(‘ks in the sublitoral zone. Harvester Island, Uyak 
Ihiy, Kadiak Island, Alaska, ir.A.N. and A, A. L., No. 5121! 

As we understand this form, it differs from f. ffjpira by its 
narrower, mon* linear frond, and more pointed r(‘(M*ptacles. It 
grew near the plants referiMHl to tin* typic^al form, but in a dis- 
tinct pabdi, with a somewhat different as])ect. 

Fucus evanescens f. macrocephalus Kjellman. 

On stones, uj)per litoral zone, in (piiet waters, (-ape Dyer, 
Alaska, XetrJafU and Ithodcs, Nos. 5791!, 57i)2!; east shore of 
Amaknak Island, Bay of Unalaska, Alaska, E. (\ Mvdrefjar, No. 
5089!, ir. A.N. and A.A.L., No. 4077!; Shumagin Islands, 
Kukak Bay, (\)ok Inlet, Prince William Sound, and (ilacder Bay, 
Alaska, Haunders (1901, }). 4T2) ; Skaguay, Alaska, A. L. Holton] 
(young); Sitka, Juneau, Wrangell, and Annette Island, Alaska, 
ASV/w7n/cns* (1901 , p. 4d2) ; Whidbey Island, Wash. , X. L. (/. , No. 89 ! ; 
Tracy ton, Kitsap County, Wash., Tilden, No. 235! 

Some of the specimens quoted above are referred here with 
doubt, but the greater part of them agi’ee Avell with Kjellman’s 
description and with the plate of Saunders (1901, pi. 72, f. 1).* 
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Fucus evanesceilB f. robustus Setchell and (lardner f. iiov. 

Caulescent with the stipe stout and erect, lo-lS cm. hij^h, 
broad a])ove, 2-2.0 cm. wide, midrib narrow and distin(*t to just 
])elow the apices, witli broad oldonji: ovate or obcordate, short, 
flat, margined receptacles. 

St. Paul Island, Alaska, Oreeleif atul Snodgrass, No. oSOo! 
(cf. Setchell, 1899, )). o93, under F, platyearpusf) \ Sitka, Alaska, 
Ida M. Rodgers, No. o724! 

TIh^ type is No. 0724, from Sitka. The foi*m resembles the 
last, but is more robustly caulescent, the foliaceous portion is 
thicker, while the re(*e|)ta(*les resemble those of tyf)ical F. plaiy- 
rarpas Thuret, from which it is to be distinj^uished by its la(*k of 
sti-on^^ly ju'onounced ])innate habit. From f. dendroides, which 
it resembles in its arborescent habit, it is to be distinguished by 
the broad(‘r folia(*eous frond and the broader rece])ta(*les. 

Fucus evanescens f. cornutus Kjellman. 

On ro(‘ks in exposed ])la<*es, lower portion of the litoral zone. 
Popof Island, Kukak Hay, IVince William Sound, Vakutat Hay, 
and Jnn(*au, Alaska, S((aHders (1901, p. 432); Yakutat Hay, 
Alaska, Her. Alhin Johnson, No. o719! ; Es(iuimalt, B. (\, X.L.d., 
No. ()2r)!, in(V)llins, Holden and Setchell, P. H.-A., No. 927! 

To b(‘ distinj^uished by its forked, often swollen recei)ta(*les 
wliose braiK'hes art* pointed and horn-sha})ed. The form varies 
somewhat. No. 0719 is a very laro:e plant, 30 cm. hifjli and 
rather broad winded in tht* upper i)art for this ft)rm. 

Fucus evanescens f. longifructus Setchell and (birdner f. 

nov. 

Somewhat caulescent below, foliat'eous above, up to 47) (*m. 
hij^h and 1-2 cm. wide, midrib not i)ronoun(^ed. Re(*e])ta(des of 
various shapes from short, broad, blunt, and broadly obeordate to 
elongated and once or twi(*e forked, with the divisions long, 
(turved and pointed. Tht*se tdongated receptacles give the char- 
acters of the form and reach a lengtJ] of 10-18 (*m. 

On stones, u])per and middle litoral zones in waters mutth 
mixed with glacial waters. Orca, Alaska, W,A.S. and A.A.L., 
No. 5151!, in (kdlins, Holden and Set<*hell, P. B.-A., No. 928! ; 
Juneau, Alaska, IP.A.N. (tnd A.A.L.^ No. 5186! 
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Probably a state or form produced by the admixture of cold 
milky waters from the glaciers, and possessing characters inter- 
mediate between If. macrovephalus and rudis, but those of the 
latter much exaggerated. The receptacles seem to continue 
gi’owing at the tips after they have become more or less disasso- 
(dated from the rest of the plant at their bases. In the Juneau 
specimens the recei)tacles are decidedly swollen. 

Fucus evanescens f. contractus Kjellmau. 

On ro(*ks in the litoral zone. St. Lawrence Island, Alaska, 
Kjellmau (1889, ]). 84); Golofnin Bay, Alaska, K, C. McGregor, 
Nos. 5678!, 5679!; St. Michael, Alaska, W.A,S., Nos. 5288!, 
5289!, 5252! 

A narrow ])lant referred, as to other than Kjellman’s ])lants, 
with some doubt. 

Fucus evanescens f. dendroides Stroemfelt. 

Agattu Island, Alaska, Tomuneud, Nos. 5755!, 5756! 

The specimens referred here seem to agree well with Stroem- 
felt’s descrii)tion and figure (1886, p. 35, pi. 8). It is (*ertainly 
a fonn of de(ddedly arborescfent appearance, presumably ere(d in 
habit. 

Fucus evanescens f. pergrandis Kjellmau. 

On stones near high water mark. Kyska Island, Alaska, 
Towuseud, No. 5778!; east shore of Amaknak Island, Bay of 
Unalaska, Alaska, ir.A.^V. aud A,A.L., Nos. 8284!, 4049!, in 
Collins, Holden and Setchell, P. B.-A., No. XLVI!, under F. 
plafgc((rpHs; Yakutat Bay, Alaska, Rev. Alhiu Joltusou, No. 
5701! ; Port Renfrew, B. C., Butler aud Polley, No. 20! 

A large, broad fomi with large, broad receptacles whicdi are 
sometimes very flat or sometimes very considerably swollen. 

Fucus evanescens f. angustus Kjellman. 

On rocks in the lower litoral zone. Whidbey Island, Wash., 
N.L.O,, No. 76! ; East Sound, Orcas Island, N,LAL, No. 624!, 
in Collins, Holden and Setchell, P. B,-A., No. 926! 

A narrow form to be compared with/. eontractuH, from which 
it seems to differ in aspect on account of its more regularly 
branched, linear frond. 
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Fucus evanescens f. nanus Kjellman? 

Yakiitat Bay, Alaska, Rev. Alhin John.son, No. 5712! (sterile) . 

A dwarf, slender, irre^^iilarly branehed form, referred here 
doubtfully oil aeeoiint of its sterile eondition. 

Fucus evanescens f. bursiger (J. Agardh) Kjellman. 

On roeks at extreme upper tide limit. Summer Hay, Unalaska, 
Alaska, W.A.S. ami A .A. L., No. 40^)21 ; Dutch Harbor, Unalaska, 
Alaska, R. C. McGregor, No. 5689a! ; Whidbey Island, Wash., 
X.L.a., No. 90! 

A depauperate form of the uppermost portion of the litoral 
zone, agreeing with the desca-iption and figure of 5. (1. Agardh 
(lS70a, ]). 85, ])1. 8). 

Under Fuchs erauesceus are probably to be placed tin* older 
referene(‘s to tln^ (XHMirence of F. vesiculosus, a species la(*kiug, 
in all probability, on our western coast. Most of the references 
state that the sjK^cies is rejiresented by the form without vesicles. 
The following are to be noted: 

F. vesirulosHs Postels and Bu])recht (1840, ]). 12). Sitka, 
Alaska. 

F. vesicu/itsus var. minor Harvey (1841, ]). 184). Kotzel)ue 
Sound, Alaska. 

F. vesiculosus Hailey and Harvey (1862, j). 160). Puget 
Sound. 

F. vesiculosus var. eve.siculosus Harvey (1862, p. 168). 
Hsquimalt and \'i(*toria, H. U. 

F. vesiculosus Harvey (1872, |). 468). Kotzebue Sound, 
Alaska. 


Family SAHGASSAC^E.K. 

Cystophyllum geminatum (Agardh) J. Agardh. 

On rocks, in sheltered places, lower litoral and upper sub- 
litoral zones. Hay of Morozof (Morzhovoi Hay), Alaska, Town- 
send, No. 5778!; Shumagin Islands and Kukak Bay, Alaska, 
launders (1901, p. 432, under C. Lepidimn); Kadiak Island, 
Alaska, Ruprecht (1851, p. 848, under Cystoseira fhyrsigera); 
Yakutat Bay, Sitka, and Wrangell, Alaska, Saunders (1901, p. 
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432, under C. Lepidiam); Banks Island, B. 0., Harvey (1857, p. 
122j ; Vietoria, B. C., Saanders (1901, p. 432, under C. Lepidiam ) ; 
in 14 fathoms, Esquirnalt, B. C., Harvey (1862, p. 163); Port 
Renfrew, B. (^, Bat lev a ad Polley, Nos. 19, 103; west coast 
of Whidhey Island, Wash., NHj.G., No. 36!, in (Jollins, Holden 
and Setchell, P. B.-A., No. XIjVII! , under (\ Lepidiaat; Friday 
Har])or, San duaii Island, Wash., Tilden, No. 2321, under C. 
Lepidiunt. 

Five spe<*ies are (pioted from the coasts ran^jiii)^ between th(‘ 
Ocliotsk Sea and Pu^et Sound, viz., Cystoseira ffemiaatmu 
Apirdh, (\ fhyrsiyera P. & R., V spieUjera Mertens and A^?ardh, 
(\ Lepidiiita Ruprecht, and (.\ hypoearpa Kuetziiif?. It is (jnes- 
tionable wliether there are characters to sej)arate them fi'om one 
another and it has seemed necessary to place them all under one 
name for the present. (\ spicigera, liowevei*, is said by Rui)rt‘('ht 
(1851, ]). 348) not to rei)resent without emendation, any (‘crtainly 
known species, and consecjuently, altliouj^h this name* is the old- 
est, it seems ])est not to ado])t it ))ecaus(‘ of the tin(*ertainty . 
From the descri])tions and fif^ures it certainly senans that C. 
fhyrsigera, (\ Lepiditna, and C, hypoearpa, retei* at least, to forms 
of the same s])ccies and are to be united. Th(‘ identity of C. 
thyrsigera and C. genii aatam rests on the autliority of 3. (1. 
A^jardh. 

Cystoseira osmundacea (Menzies) Aj^wdh. 

Sannak Island, Alaska, 7Vracrfl886, }). 85). 

This is the only referen<*.e to this common Californian species 
as occurring within our limits. It is to be cpiestioned as to 
whethei’ it may not be the ])receding species masquerading under 
this name. 


RHODOPIIYCEJ^:. 

The Rhodoj)hycea^ of the Northwest Coast are moi*e numerous 
than had been supposed until within a few years, and form a 
gi’oup which has taxed our efforts to the utmost. The abundant 
materials collected in our hands has presented to us a large 
number of problems of identification which we trust we have 
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either solved, or at least, have not left in such a condition as 
to (fonfuse others. We have preferred here, as in the fore- 
j^oinj? groups, to deal with what seem to he j)olyinor])hons 
species in many (*ases, and have adopted the method of 
naming forms to trive definiteness to our ideas of the amiditnde 
of variation. Our studies on the (^alifornian (^oast have heli)ed 
us mu(di in realizin«f the extreme variation which a s])e(*ies of 
al^^te may under<^^o under (‘inuinislances of varyin/^^ environmental 
(MUiditioTis and still adhere to the jifeneral type. We have foh 
lowed in j^eneral arrangement and larjjfely in the selection of the 
i^:eneric names and generic distinctions, thc^ work of Sctiniitz and 
his eollahorators, Haujtfleisch and Falkenherji: ( hSDfJ-lSOT) in 
Fnjifler and Prantl. In some cases, we have dei)arted and have 
followed .1. (i. Ajjfardh in his later arran^^ements of the j^enera 
fonncM'ly j^i-ouped uiuha* r)eh‘sseria and Callithamnion, and for 
j^ood n‘ason as it has ai)i)eared to us. We have also found mindi 
h(‘l)) on many ji^roups from Kjellman's criti(*al notes in the Alpr' 
of the* Ar(‘ti(* S<‘a ( ISS;!) . For unravelling the difficulties in some 
j^:enera, Iluprecht (ISol) has been indispensable and Knetzin^'s 
Tabuhe Phy(‘olot>:i<'a‘ have assisted tjreatly. In this ^^‘oui), i)artic- 
ularly, whicti has been h‘ss thoroughly studied, it has been 
m*(‘essary to examine* all the literature available in almost every 
case*. We have dt‘i*ived very (*onsiderable information frcun 
Yendo’s papers on (\u*allimv Vera* (11)02 and ll)()2a), althouj*:h 
we (*annot a«?i*ee with him in the closeness of his s])ecitie distinc- 
tions. 

We are indebted to ^I. Foslie of Trondheim, Norway, for the 
ac(*ount of the (*rustaeeous Forallinacea*, and to Mr. F. S. Follins, 
and through him to Professor W, (5. Farlow, for helj) in many 
cases of troublesome synonymy. To Mr. IT. T. A. Hus, we are 
desirous of expressing our thanks for examining all of the mate- 
rial of the ^enus Porphyra and for the masterly way iu whicdi he 
has unravelled the difficulties of si)ecitic distim^tion in that ^enus. 

As re{?ards (‘omparative distribution of the species of this 
lar^^e group, we aiv, as yet, hardly in a position to make any 
very general or (*xplicit statements, A very considerable number 
of the species found in the North Temperate Region of the Pacific 
Ooast of North America are continued into Puget Sound, and 
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even up to Sitka or Yakiitat Bay, or farther on. There are, 
however, to be found in the vicinity of Puget Sound, many 
species characteristic*- of the Boreal Region whicfh are not to 
be found farther to the south. Many more species of the North 
Atlantic are to be found in our territory than farther south along 
the coast, and, as we proceed northward, these spec'-ies and those 
closely related to thein form the (diaracteristic? i)ortion of the 
flora. In the Up])er Boreal, the North Atlantic and Arctic*- 
(diarac*-ter is vcu*y pronouncjed, intermingled with some specdes 
c^haracteristic*. of the Lower Boreal. Very little, however, is 
known, as yet, of tlie s])ecies of this region. 


Family BANGIAFEuK. 

Bangia atropurpurea f. fuscopurpurea (Dillwyn) J. Agardh. 

On old wood of piles, floats, and wharves, in the litoral zone. 
Dutch Harbor, Amaknak Island, Bay of Unalaska, Alaska, U, C. 
Mcdregor, No. 5691 ! ; Juneau, Alaska, W.A.S. and A.A.L., No. 
5199!; Victoria, B. C., Maunders (1901, j). 432, under R. afro- 
purpurea Pacifica) ; Port Renfrew, B. C., Tilden, No. 3331, under 
B. vermicu laris, Butler and Policy, No. Ill; wc*st (‘.oast of 
Whicibey Island, Wash., N.LAL, No. 125! ; Orcas Island, Wash., 
N.L.ii., No. 684!; Seattle, Wash., N.L.G., Nos. 306!, 306a!; 
Pleasant Beacdi, Kitsap, (<ounty. Wash.. N.L.G,, No. 350! 

This seems to be the only species y(‘t collec*ted within the 
limits of our territory, although we have kept careful watch for 
the B. vermicular is of the Californian (‘.oast. As yet no species 
has appeared which (compares with that in coarseness of fllameiit. 
The specimen distributed by Miss Tilden under B. vermicularis 
is slender even for f. fuscopurpurea. It seems to us some- 
what doubtful, however, whether B. vermicularis is, itself, 
distinct from this species. J. G. Agardh (1882, p. 37) 
seems to have been inclined to separate the Californian form 
of B. atropurpurea as distinct, -but evidently decided not to 
give it a different name, although the. plate (loc. cut., pi. 1, 
f. 34-39) has the legend, B, Pacifica, while the explanation 
of the figures (loc. cit., p. 179) has the trinomial B, atropur- 
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purea Pacifica. We hardly think that Ag:ardh intended to use 
either as a name for the Californian plant, hut Saunders (1901‘ 
j). 432), however, has used the latter to designate a plant from 
Victoria, B. C., and without explanation. 

Porphyra laciniata (Lightfoot) Agardh. 

On rocks or on Fucus cvanesccns in the litoral zone, or even 
in the up])er suhlitoral zone. West shore of Amaknak Island, 
Bay of Unalaska, Alaska, ir.A.*V. and A.A.L., Nos. 3269!, 
32701; Orca, Alaska, W.A.S. and A. A L., No. 51641; Yakutat 
Bay, Alaska, Saunders (1901, p. 433), Rev. Alhin Johnson, No. 
14! ; Sitka, Alaska, Saunders, No. 136! ; Annette Island, Alaska, 
Saunders, No. 26! 

So far as the data are a(*(^essible to us, the present speedes 
seems to be eontined to the coasts of Alaska. In this, as in the 
following species, we have followed the account of Ilus (1902) 
in the citation and distribution. F. laciniata is cooked by the 
Indians of Yakutat Bay and eaten. This is reported to us by 
Rev. Albin Johnson, and we have observ(‘d Yakutat Indians at 
Orca drying it, evidently for a food supply. 

Porphyra laciniata f. umbilicalis Agardh. 

St. Paul Island, Alaska, Townsend, No. 5780! (Setehell, 1889, 
p. 593). 

Differs from the preceding (diietly in its well marked uinbili- 
(*ate base. 

Porphyra perforata J. Agardh. 

On ro(*ks in the litoral and ui)per sublitoral zones. Shumagin 
Islands, Alaska, Saunders, No. 394! ; (Tlacier Bay, Alaska, 
Saunders, No. 100! ; Sitka, Alaska, Saunders, No. 130! ; Vic- 
toria, B. C., X.L.G., No. 318!; Esipiimalt, B. (\, A. />.(/.. No. 
322! ; Port Renfrew, B. C., Butler and Folleij, No. 45; west 
coast of Whidbey Island, Wash., N.L.G., No. 97! ; Orcas Island, 
Wash., N.L.G., No. 295!; San Juan Island, Wash., N.L.G., 
No. 286! 

A very common species in the region of Puget Sound, but less 
so on the coast to the north. The s])ecies has been well defined 
and described by Hus (1902). As a rule the typical form is a 
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fairly large plant, but No. 322 is nearly 4 meters long and 1.5~2 
meters wide, one of the largest of known Porphyras. 

To this species are pro])ably to be referred the plants men- 
tioned under P. ralyaris^ as follows: Esquimalt, B. C., Harvey 
(18()2, p. 176) and Puget Hound, Bailey and Harvey (1862, p. 
163). 

Porphyra perforata f. segregata Setehell and Hus. 

On rocks. West coast of Whidbey Island, Wash., X.L.C.y 
No. 66! ; Seattle, Wash., Tihlen^ No. 228!, under learosfirfa . 

This is a dwarf form, with thickened cell w’’alls and the u])])er 
and lower halves of the (ontents of the antheridia se])arated by 
a thick gelatinous wall. 

Porphyra Nereocystis (b L. Anderson. 

On Nereorysfis Luefkeaaa . Harvester Island, I'yak Bay, 
Kadiak Island, Alaska, W.A.S. ami A.A.L., No. .*)112!; St. 
T^aul, Kadiak Island, Alaska, .A.S. aad A.A.L., No. .*>149!; 
Whidbey Island, Wash., X.L.O.l 

This specues may ))e known from forms of the ])7‘(*('eding sp(‘cies 
by its red c'olor, usually thinner frond, and by the arrangenitmt 
of the sporo(*.ari)s and antlnu-idia whi(di do not form the narrow 
elongated more or less linear i)atches of perforata . 

Porphyra naiadum f. minor Hus. 

On leaves of Phyllosi)adix. Port Renfrew, B. (\, TildeHy 
No. dlG!, Bailer aad Polley, No. 47. 

Porphyra naiadum f. major Hus. 

On the leaves of Zostera. West coast of Whidbey Island, 
Wash., X.IjAL, Nos. 182!, 183!, 273!; Brown Island, San Juan 
County, Wash., Tildea, No. 231b!; Seatth*, Wasli., Tildea, No. 
231a! (a very i)oor specimen.) 

P. naiadum is a very distinct species on acM^ount of the 
cushion -shaped parenchymatous prothallus, as has been shown 
by Hus (1902). 

Porphyra amplissima (Kjellman) Setehell and Hus. 

On rocks, upper sublitoral zone, Amaknak Island, Bay of 
Unalaska, Alaska, W,A.S. and A.A.L.y No. 3268J ; Unga, 
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Alaska, A.A.L., No. 5047! ; Orca, Alaska, M\A.S. and A.A.L., 
No. 51G5!, Savnders, No. 259a! and 1901, p. 4‘]d, oited as from 
Prince William Sound^^; west coast of Whidbey Island, Wash., 
N.L.(L, Nos. 47!, 199b! , 280! , 6S8! , and in Collins, Holden and 
Setchell, P. B.-A., No. XLIX! 

I\ amplissima is very variable as to size, habit and tint of 
red, but it is always distromatic and has th(‘ antherozoids in four 
tiers of four ea(*h in the antheridiiini, as Kjellman has figured 
them (1883, pi. 18, f. 8). 

Porphyra miniata f. cuneiformis Sebdiell and Hus. 

On ro(*ks, on wood, and on other algm. Lovv(* Inlet, Alaska, 
Sftnnders, No. 20!; Victoria, H. C., Tihlen, No. 230!; west 
<M)ast of Whidbey Island, Wash., y.L.U., No. l!)9a!, in (\)llins, 
Holden and Setchell, P. B.-A., No. 929! ; Pleasant Beacdi, Kitsap 
(bounty, Wash., X.L.O., No. 348! 

This spi‘eies is to be distinguished from the two following 
very nearly related speides, by its habit or color, bt*ing decidedly 
darker red and rath(‘i* thi(‘kerthan the next, and larger and more 
eomi)letely distromatic than P. ahffssicola. 

Porphyra tenuissima (Stroemfelt) Setchell and Hus. 

On rocks and other algm. Shumagin Islands, Alaska, 
Satnahrs, No. 384!; Yakutat Bay, Alaska, Saanders, No. 214!, 
Per. Alhin dohason. No. 5705! 

Hiaidily re(H)gnized, as a rule, by its thin, light ivd or juiik, 
distromatic frond. 

Porphyra abyssicola Kjellman. 

On Zostera. West coast of Whidb(*y Island, Wash. N.L.d., 
273a! 

As stated above, this species is not very distinct from P. 
miniata f. cuneiformis, differing from that i)huit in its smaller 
size and less distim*-tly or less (completely distromatic* frond. 

Porphyra variegata Kjellman. 

Poxind floating iij) from the sublitcxral zone where it grows on 
rocks. West (coast of Whidbey Island, Wash., N.L.G., Nos. 
177!, 179!, 279!, G87!, and in Collins, Holden and Setcdiell, 
P. B.-A., No. 930! 
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The type is IHploderma variegatum Kjellman (1889, p. 33, 
pi. 2, f. 1-4) from Bering Island, Siberia. The species is read- 
ily recognized by its thick and variegated frond. To this species 
iriiist be joined P. occidentalis Setchell and Hus (Hus, 1900, p. 
69 and 1902, p. 228, pi. 21, f. 15a-17b), since farther search on 
the coast of California has brought other more luxuriant, thicker 
specimens to light and it has been made certain that it is the 
antheridial plant of P. mriegata, 

Erythrotrichia ceramicola (Lyngbye) Ares(*houg. 

On Lophosiphonia villum. St. Paul, Kadiak Island, Alaska, 
M\A.S. and A .A.L., No. oUSa! 


Family HELMINTHOCLADIACILK. 

Batrachospermum monilforme Roth. 

Chilukweynk Valley, Vancouver, Island, B. C., Harvey 
(1862, p. 176). 

We know this only from the reference and (*,onseqiiently do 
not know wdiether it is B. moniUforme in the sense of Sirodot or 
not. The species of this genus have not been sufficiently studied 
as yet, but we shall attempt to refer ours to the species of 
Sirodot’s monograph, at least ])ro vision ally. 

Batrachospermum moniliforme f. typicum Sirodot. 

In fresh water streams. Baird Creek, Port Renfrew, B. (\, 
TUden, No. 332!, under B. momlifomie var. Scapula Port Ren- 
frew, B. C., Butler and Folley and in Collins, Holden and 
Setchell, P. B.-A., No. 876! 

The two collections quoted above seem to be typi(*al of this 
species as we understand it. The cystocarps are of unifonn 
size, not large, and situated in the outer half of the vertiiil but 
well included. 

Batrachospermum moniliforme f. helminthoideum Sirodot. 

In a creek. Orcas Island, Wash., No. 702.! 

We have some doubt of the determination of this plant, but it 
seems to agree with the description of Sirodot. It differs from 
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the last in having the iiiterverticillary filaments develo])ed to 
siieh an extent as to obsenre the moniliform habit. 

Batrachospermum pyramldale Sirodot. 

Attached to boards and stones in a rapidly running stream of 
fresh water. Newhall, Oreas Island, Wash., N.L.G., No. 616! 

The verticnls are usually globular, distant, and distimd, while 
the eystoearps vary in size and distance from the (*enter of th(^ 
verticil, all, liowever, being included within it. 

Batrachospermum densum Sirodot. 

On st(ni(*s in a small rill of fr(‘sh water. Amaknak Island, 
Hay of Uualaska, Alaska, W.A.S. and A.A.L., No. 8298! 

The verticils are discoid and eonfliuuit below on account of 
the growth of the intervei'ticillary filaments. The whole plant is 
daik ])urplish green. Tin* <*ystocarps ai*e small with relatively 
large spores included within the inner half of the verticil. 

Batrachospermum ectocarpum Sirodot. 

Atta(*hed to stones in running fresh water. Near Dexter, 
(lolofnin Bay, Alaska, H. C. McGregor, No. 5664! ; Chambers 
(Veek, near Tacoma, Wash., N.L.G., No. 427! 

Distinguished by the large eystoearps whi(*>h are at the outer 
edge of the verticil, often more or less exserted, but without con- 
spicuous bracteoid hlaments. 

Batrachospermum vagum f. flagelliforme Sirodot. 

In ))onds, pools, and streams of fresh water. 

Kadiak Island, (\)ok Inlet, and Virgin Bay in Prince William 
Sound, Alaska, Saunders (1901, p. 488). 

Batrachospermum vagum f. keratophytum Sirodot. 

In a stream of fresh water. Near Port Renfrew, B. C., 
Tilden, No. 515!, Butler and Bo! ley, in Collins, Holden and 
Setchell, P. B.-A., No. 879a! 

Batrachospermum ccerulescens Sirodot. 

Nooksack River, Whatcom County. Wash., X.L.G., No. 701! 
The material is preserved in formalin, so that the (tolor is no 
longer apparent, but the ])lant, wdieii fresli, was decudedly blue, and 

Bot.— 20. 
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is certainly of the Viridia- group, dioecious and at least very near 
to this spe(*ies as understood by one of us in Collins, Holden and 
Setchell, P. B.-A., Fasc. IV, No. 190, 189G. 

Chantransia secundata Lyngbye. 

On hydroids. San Juan Island, Wash., Tilden, No. 308 !, 
under Ga I li thamnion secun datum . 

The specimen in our co])y is sterile and looks more like 67/ . 
Daviesii (Dillwyn) Thuret. 


Famii.y (^mETANOIACE^^:. 

Whidbkyella Setchell and Oardner gen. nov. CJnetangia- 

cearum. Plates 23, 24. 

Frond hat, niembranaceous, eoinimsed of coarse filaments 
running longitudinally in the medulla and curving outward to 
the jieriphery, which bran(*h di- to trichotomously and whose 
terminal cells form the single peripheral layer of the fi'ond; 
rhizoidal filaments abundant, forming the gi’cater portion of the 
thickness of the frond, slender, with somewhat of a longitudinal 
course; cystocarps scattered through the substance of the frond, 
not projecting above the surface, ojieiiing by small carpo- 
stomes on either surface, witli the procarpic bram^h remain- 
ing and forming a distinct pedicel of several (*ells; fruit cav- 
ity piriform, erndosed by a wall of several layers of dedicate, 
parallel, concentric braedcoid filaments and lined with the slender 
gonimoblastie^ filaments which send out branches into the fruit 
cavity, which bear the spores singly at the joints; spores ellip- 
soidal. 

The description of this proposed genus, must ne(*.essarily 
remain somewhat imperfect, since we have only a single battered 
specimen with immature cystocarps. The structure, however, 
of both frond and cystocarp is so distinct that we feel fully 
justified in publishing it. It is intermediate between (lalaxaura, 
which it resembles fairly (dosely in its cysto(*arj), and Cheetangium 
which it resembles in its frond. Its structure is different from 
the latter in having an external tissue of a single layer of cells 
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and in having the goniinohlasts uniformly lining the interior of 
the fruit (*.avity, while from the former, it differs in being mem- 
branae.eous and iinealeified. The name is taken from Whidbey 
Island, Wash., a loeality furnishing us many rare plants. 

Whidbeyella cartilaginea Set(*.hell and (lardnor gen. et. sj). 
nov. Plates 2M, 24. 

Plant 15 em. high, several fronds arising from the same point; 
holdfast unknown; fronds narrowly euneate below, gradually 
widening above and deeply lobed or parted into a few, palmate, 
blunt divisions which are somewhat proliferous from the margins. 

( 'ast ashore. West (*oast of Whidbey Island, Wash., N.L.G., 
No. (i.Ti! 

Only a single battered speeimen ])reserved in formalin solu- 
tion is available. The color was a light red. The (*ystocai*ps are 
just beginning to form spores. The consistency is very firmly 
(nirtilaginous. The figures represent the habit and the structure 
of the ])lant irimfii bettei* than it (‘an be des(*ribed. 


Family OELIDTAC^F/E. 

Choreocolax Polysiphoniae Reins(‘h. 

On st(uns of Polysiphonia. Sitka, Alaska, Saunders^ (1901, 
p. 4 : 3 : 1 ). 

Gelidium corneum var. lepadicola P. & R. 

Gelidium corneum var. simplex P. & R. 

These two plants are mentioned by Postels and Rupreeht 
(1840, p. IG) as 0 (*curring on shells at Sitka, Alaska. We fail 
to find ajiy farther information (concerning them. 

Gelidium Amansii Lamouroux. 

On r()(*.ks, lower litoral and upper sublitoral zones. Port 
Renfrew, B. fh, T/h/ea, No. 513!, under G. Inlifolinm; East 
Sound, Orcas Island, Wash., N.L.G., No. 522! 

We are indebted to Mr. Collins for (50inparing Miss Tilden’s 
plant with material from the Californian Coast referred to this 
species by Dr. Bornet. Similar plants have been distributed 
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from San l)ief?o, (California, under No. »^85, Collins, Holden and 
Setehell, P, B.-A. (1899). 

Endocladia muricata (Harvey) d. Agardli. 

On stones and rocks in the upper portion of the litoral zone. 
Unalaska, Alaska, Posteh and Knprecht (1840, p. 10); Popof 
Island, Alaska, Sainah^rs (1901, ]). 4‘14) ; Harvester Island, Uyak 
Bay, Kadiak Island, Alaska, W.A.S, and A.A.L., No. 5128!; 
Prin<*e William Sound, Alaska, Saanders (1901, p. 484); Orca, 
Alaska, ]V.AaS. and A.A.L., No. 51581; Sitka, Alaska, Postals 
and Hapvf^rhf (1840, p. 10, under Gif/arfina marnafa); Wranj^ell, 
Alaska, Satunhrs (1901, ]). 484); VaiH*ouver Island, B. (\, 
f/. (f. Agardh (1876, j). 558, under E. marivafa and ]>. 559, under 
E. hannilosa)\ Es(juiinalt, B. C., Harveif (1802, ]). 178); IN)rt 
Renfrew, B. (\, Hailer and PoUetj, Nos. 25, 82, and 88. 

In the ])resent spe(‘ies we have a plant to which the same name 
was j?iveii at about the same time by two different authorities. 
Harvey ^?ave the name Oigartina tnanrata to a form from San 
Francisco in 1889 oi* early in 1840 as far as dates may be settled 
with any certainty, while Postels and Ruprecht |;>’ave the same 
name to a form of the same sj>ecies in 1840. It has seemed ])est 
to us to take the plant of Harvey as the f. fj/pira and to (consider 
San Francisco as the type locality. This i)lant is well desc'Tibed 
by Harvey in the Nereis Boreal i- American a (1852, p. 182, ])1. 
27, B). It is more or less irrejifularly branched, cylindrical, and 
beset with spines which are simple or slij^htly bifid. The speed- 
mens quoted above, so far as we have seen them oi* so far as the>' 
are des(*Tibed, seem to belong; to the typical fonn as described by 
Harvey and as we have found it in the neighborhood of San 
Francisco. The E. Jiarnnlosa (Ruprecht) J. Agardh seems to 
differ from E, muricata only in having the eysto(*ur])s at the* 
bases of the ramuli, while in the latter s])ecies they are simply 
lateral. We have found both sorts on the same plant, so it has 
seemed best to include both under the older name. Harvey 
states that Rupre(dit’s Acanthocladia muricata is more slendei* 
and less i*egularly muricated than his E, muricata and that 
Rupre(*KCs A. hamnlosa is identical with his E, muricaUt (loc. 
cit., p. 188). 
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Endocladia muricata f. compressa Setehell and Gardnei- 

f. nov. 

Cyliridri<tal below, but decidedly fattened above. Otherwise 
as in the tyi)ieal form. 

In rock pools near hij^h water mark. Friday Haibor, San 
Juan Island, Wash., N.L.O,, No. 216! 

This may i)ossibly ])e the FJ. romphnutta Harvey from •la])aii, 
but as w(* have iiot seen a speeimen of that sp(‘ei(*s and, as it is 
described as decom]>ositely dichotomous which ours (certainly is 
not, we feel that this may Ix^ left with only a form name. 
F. compressa seems to be a ])lant of ({uiet waters while the type 
‘»:rows on exposed (‘oasts. 

Endocladia muricata f. inermis Setchell and Oardner f . nov. 

A dwarf plant almost or (juite destitute of si)ines. 

In small tid(* ])ools at hi^h-Avater mark, mu(*h (‘xjmsed to sun 
and rain. Friday Harbor, San Juan Island, Wash., N.L.O.l 

A very distimJ form ^rowin^ in short (hmsely interla<*e(i ri^id 
tufts, and striking on a(*(*ount of its smooth or very nearly smooth 
frond. 

Chondrus crispus (L.) Lynj^bye. 

t)n rocks in the litoral zone. St. LaAvren<*c Island, Alaska, 
KjeUman (18S!), p. J2. under C. platifnas) \ St. Mi(*hael, Alaska, 
Herb. />. (\ F]aion, No. 14!, under (\ plafiitnis, \\\A.S.. Nos. 
r)ir)4x!, r)24()y! ; St. Paul Island, Alaska, (ireelet/ and Snodgrass, 
No. 5807! (Setchell, 1899, p. 59J, under 0. plafynnsf) ; near lliu- 
liuk, Unalaska, Alaska, \y,A.S. and A.A.L., Nos. 8290!, 4084!, 
4084a! ; North Pacnfic Ocean, Postels and Rnpreeht (1840, j). 17). 

After a careful study of the forms of Chondrus of both sides 
of the North American continent from the liviiij^ s])e(nmens and 
a careful comparison of sindi European specimens as are avail- 
able, together with su(*h descriptions, critical notes and fij^ures 
as have been published, it seems to us that the species described 
from our territory are better understood if pla(^ed under C. crifipns 
and its various foims. It seems to us that No. 4084a, which 
shows young cystocarps and agrees in habit with Kjellman^s 
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Oigartina Pacifica is really a Choudnis (since it has the eysto- 
carpic structure of a Chondrus) and belongs under this species. 
We cannot feel (*ertain of C, plafynus (A^ardh) d. Agardh, but 
can find no diffei*ence between it and the European species. 
We shall make no attempt to separate the numbers known to us 
into forms, ])ut if we should do so, they would fall under several 
form -names. 

Chondrus affinis Harvey. 

Es(iuimalt, B. C., Harctij (1862, j). 17d). 

We have not seen this jdaiit from our territoi*y, but feel that 
it is probably only another form of the preceding s])e(des. 

Iridaea laminarioides Bory. 

On rocks in the upper sublitoral zone. Buget Sound, 
Sifnuders (1901, p. 404) ; Port Renfrew, B. 0., Bailer and Pollen, 
Nos. 44, 76, and 77. 

We havT not seen these specimens and consecpumtly j>lace 
them under the si)ecies without comment. lN)stcls and Ru])reclit 
describe (1840, pp. 17 and 18) a number of s])ecics from the 
North J^i<dfi<*. ()(*eau and (‘.onseipiently belonj^in^, in all ])roba- 
bility, to our territory, which are possibly forms of this speines. 
They ai’e i)laced tentatively under the various form-names in the 
following account accoi’dinj^ to the descriptions as ^iven by the 
authors mentioned. /. larera and /. ,socialis cannot even be 
{guessed at, and /. Oornucopuc is referred doubtfully to 
phyllis arctica. We have not attem])ted to refer several of the 
species noted only from Kamtschatka. 

Iridaea laminarioides f. typica Setchell. 

This is a form common on the Californian coast, with 
elon^?atod lanceolate and, for the most part, entire frond, answer- 
ing? well to the descri])tion and figure of Bory (1828, p. 105, 
pi. 11, f. 1, especially D). It has been distributed under this 
name from San Francisco, California, by one of us in Collins, 
Holden and Setchell, P. B.-A., No. XVI (1899). 

On rocks in the lower litoral zone. West coast of Whidbey 
Island, Wash., No. 58! 
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Iridaea laminarioides t. cordata (Turner) Setcliell and Gard- 
ner eoinb. nov. 

On reeks, u])per and middle litoral zones. Shurnagin 
Islands, Yakutat Jlay, and Sitka, Alaska, Saunders (1901, p. 
4M, under i. memhranareai \ Banks Island, B. C., Menzies ((d*. 
Turner, 1809, p. 118, pi. IIG, under Fucus cordtttus); Vietoria, 
B. C\, Tilden, Nos. .‘128b! (eystoearpie, under 7. laminarioides) , 
828e!, (tetrasporie, under 7. laminarioide.s) Es(|uimalt, B. C., 
Harveg (18G2, under 7. cordata); west coast of Whidbey Island, 
Wash., N.L.G.^ Nos. 4Jlb! , 102! , 180! ; (diannel Koeks, near Port 
Orchard, Kitsap County, Wash., Tilden, No. .‘129!, under 7. 
lif'terorarpa. 

We have arranged the plants mentioned above under this foi*m 
only after an extended study of the Irida^as of the western coast 
of North Amei-ica in the ]>la(‘es where they are to be found grow- 
ing in abundance. The f. eordaia is to lie distinguished by its 
short, bi’oad, cordate, thick, and cartilaginous frond whi(*h may 
be entire or may lie mu(*h lobed, either in a regular or an irreg- 
ular way, and by the large (2-.‘l mm. broad) iirominent and irreg- 
ularly l(»bed (*ysto(^arps. It seems to us that the following species 
of the North Pa(*ific 0(*eaii may ]>robably be jdaced here also, viz. : 
7. heterocarpa P. & H, (184b, p. 18) and /. lilacina P. & R. (lo(*. 
cit., p. 17). Saunders’s plants are referred here because of his 
statement that they are the same as No. 829, Tilden. They do 
not seem to be the same as 7. ntemhranacea J. Agardh, at least as 
figured by him (1879, ])!. 10, f. l-.l). That is api)arently a thin- 
lier and softer })lant and of de(*idedly different habit. 

Iridaea laminarioides f. parvula Kjellman. 

On rocks, on exposed shores, upper and middle litoral zones. St. 
Paul Island, Alaska, Greeley and Snodgrass, No. .5799! (Setchell, 
1899, p. 59.3) ; west shore of Amaknak Island, Bay of Unalaska, 
Alaska, W.A.S. and A.A.L., Nos. 825.3!, 4042!; ''Pinnacles,” 
Bay of Unalaska, Alaska, W.A.iS'. and A.A.L., No. 5006!, and 
in Collins, Holden and Setchell, P. B.-A., No. 9.31!; Karluk, 
Kadiak Island, Alaska, W.A.S., No. .5066!; Harvester Island, 
Uyak Bay, Kadiak Island, Alaska, IP.A.iS. and A.A.L., No. 
5120! 
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A dwarf form closely approaching: the preceding in its larger 
conditioijs. 

Iridaea laminarioides f, punicea (P. & II.) Sehdiell and 

(hirdiier comb. nov. 

On rocks, ni)pcr sublitoral zone. Unga, Alaska, A.A.L., No. 
oOoO!; Sitka, Alaska, Posfeis and Uuprecht (1840, p. IS); west 
coast of Whidbey Island, Wash., N.L.O., Nos. GO!, 1421, 148!, 
150!, 154!, 2!)2!, 298!; San Juan Island, Wash., THdfn, No. 
828a, under /. Uiminnrunden. 

A large form often a meter or two in length and of an (*X(*eed- 
ingly bright red i)ur])le (*olor. It has been found with both 
cvstocai‘i)s and tetraspores. It is not uncommon in Puget Sound 
and extends southward to Port Harford, San Luis Obispo (N)unty, 
California. 

Iridaea oblongifructa Setchell 

(^ast ashore and growing on the stipes of Pl(Miro])hy<*us and 
Ptt'rygophora in the sublitoral zone. West (*oast of Whi(lb(*y 
Island, Wash., X.L.G.. Nos. 5G!, 288! 

A large s])ecies, resembling Nurrep 7/ (•alifornint in api)ear- 
an(*(% but with oblong (*ystocarps. This may b(‘ a species of 
Callymenia, but the habit does not agre(» with that genus. It is 
found but seldom and only a f(‘W s])ecimens are accessible to us. 

Rhodoglossum latissimum J. Agardh. 

In the sublitoral zone. West shore of Whidbey Island, 
Wash., N.L.a., Nos. 101!, 140! 

Only a few specimens have been found and these are (*ysto- 
carpic. Conseciuently, the genus must remain in doubt, siiufc the 
difference between Irhhea and Ilhodoglossum de])ends upon the 
(diara(*ter of the tetrasporic sorus. The fronds are thin, the 
cystocarps regular and circular, and evenly distributed over the 
frond. It resembles in these respects the plants from the Califor- 
nian coast referred to this genus. It has seemed best to us to 
retain J. G. Agardh’s genus Rhodoglossum, since in habit, to 
some extent, and espeidally in the structure of the . sorus, it is 
amply distinct from Iridaea. 
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Gigartina Pacifica Kjelhnan. 

On rociks in the n])per part nf the sulilitoral zone. Shiinni^^in 
Islands, Alaska, Saunder.s (1901, p. 485). 

The type plant is from Kerin" Tshind where Kjellnian says it 
is fairly (*ommon. He says that it has proliferations from the 
disk as well as from the mar^j^ins, Imt his figures show those from 
the disk only sparingly. As has been stated above, we have 
jdaiits from Unahiska whudi agree well with Kjellman’s des(‘rip- 
tion and figure, but tin* eysto(*arp is deeidedly that of (8iondrus 
and we have refenvd them to forms of (\ rri.spa.^. We have not 
se(*n th(^ sjieeiniens of Saunders. Near this ])lant, whatever its 
disposition, an^ ])robably to be ])la(*.ed Rupreeht’s ('Itoadras 
nfftmillo.sas var. Orliaiensis and (\ m(tmH losas vai*. Vaalaschensis 
(ISol, j)p. 81S and 819). The deseription of the latter seems to 
])oint dire(*tly 1o Kj(‘llman’s ])lant, \vhil(‘ the fornun* is a more 
slender jilant. Tn both, the jmpilhn are eonfined to the nnirgins 
and ends, and point towards forms of G. rrispas^ to whieh vve feel 
iiK'lined to refer all three ])lants undiT dis(*iission. 

Gigartina mamillosa ((foodenough and VV7)odward) 8. Agardh. 

We hav<‘ long Ihhmj of the oinnion that th(‘ forms of (figartina 
of th(‘ western coasts of North America (Mimmonly referred to 
G. papHlata (Agardh) J. Agardh, are merely forms of the species 
of Europe and it has setaned safe to refer them under it in this 
]>ai)er. The ty])e as outlined by (loodenough and Woodward ( 1 795, 
p. 174) seems to be a form similar if not ideiituail with our f. 
rrisfafa. This species is given as from Uiialaska and Sitka by 
Postels and llupreeht (1S40, p. 17). 

Gigartina mamillosa f. cristata Setehell (*omb. nov. 

On ro(*ks in the litoral zom* about half way between tide 
marks. Kukak Kay, Alaska, Sanaders (19t)l, }>. 485, under 
G. papillafa f. rrisfafa); Orea, Alaska, ir.A.N. and A.A.L., 
No. 5157!; Esquimalt, R. C., Harvey (1862, p. 172, under tr. 
mamillaris i. lafissima) ; west coast of Whidbey Island, Wash., 
N.L.G., Nos. 671, 771, 1951; Tracyton, Kitsap County, Wash., 
Tilden, No. 2191, under G. radula and No. 8261, under G.papif- 
lata f. rrisfafa. 



302 


University of California Publications, 


[Botany 


Oigartina mamillosa f. cristata subf. prolifera iSetchell and 
Gardner subf. nov. 

On rocks in the litoral zone. Orea, Alaska, W.A.S. and 
A.A.L,, No. 5167! ; Yakutat Bay, Alaska, Kev. Alhin Johnson, 
No. 5707! ; Tracyton, Kitsap County, Wash., Tilden, No. 220!, 
under (} . matnillosa. 

This differs from the precedinj? by the ])af)illa‘ bein^^ j)roduced 
into lau(*eolate blades. It is merely a sterile foliiferoiis state of 
the pre(^edin{?, but is of common o(*eurrence on the (*oast of 
C California in waters (‘.ontainin^j a considei*able admixtuir of fresh 
water. 

Oigartina mamillosa f. dissecta Ht tc hell (*omb. nov. 

Esquimalt, B. C., llarvey (1862, j). 172, under G. mamiUaris 
f. vulgaris). 

This seems to be the same as (r. papillata f. dissecta Setcdiell. 

Oigartina mamillosa f. subsimplex Setchell comb. nov. 

Gn ro(*ks in the upper litoral zone. Captains Bay, rnalaska, 
Alaska, and A.A.L,, No. 5013!; Shumagiii Islands, 

Alaska, Saunders (1901, p. 434, under (L paplllaia f. typira) ; 
Harvester Island, Uyak Bay, Kadiak Island, Alaska, W.A.S. and 

A. A.Jj., No. 5114!; Sitka, Alaska, Uuprechi (1851, p. 318, 
under Ghondrus mamiUosus var. Sitchensis) . 

This is the type of C. A. Agardh's U. papillata, the tyi)e s])eci- 
im*ii of which was (collected by Chamisso. Chamisso labelled the 
jdant as coming from Oahu, one of the Hawaiian Islands, but as 
Kuprecht (1851, p. 318) remarks, it probably (tame from 
Unalaska. It is G. papillata f. subsimplex Sf4chell. 

Gigartlna radula f. typica Setchell. 

On rocks lower litoral and up])er sublitoral zones. Puget 
Sound, Bailey and Harvey (1862, p. 162); Strait of Juan de 
Puca and Victoria, B. C., Harvey (1862, p. 172); Port Renfrew, 

B. C., Butler and Policy, No. 73; west coast of Whidbey Island, 
Wash., N.LM., No. 175! 

With the exception of Gardner's specimen, we assume that 
the references quoted belong to the typical form of this species. 
Gardner's specimen is near the type, but not exactly corresponding. 
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Gigartina radula f. microphylla (Harvey) Setehell. 

Floating. West shore of Whidbey Island, Wallah., N.L.G., 
No. 64! 

This plant seems to eorresixmd to Harvey’s G. microphylla, 
w}n(di one of ns (ef. Setehell, in Follins, Holden and Setehell, 
P. H.-A., No. XIX, 1S99), has already redueed to a form of G. 
rad ala. 

Gigartina radula f. exasperata (Harvey and Bailey) Setehell. 

On ro(‘ks, lower litoral and ni)per snblitoral zones. West 
eoast of Whidb(*y Island, Wash., X.L.G., Nos. KKII, 1041, lOol, 
170! , 17-!, 17»‘l! , 174! , '2S2! ; t-hainud Ro(*ks, near Port Oi*ehard, 
Kitsap (Vmnty, Wash., Tildca, No. 327!, under G. sphtosa; 
Trac'.vton, Kitsap Poiinty, Wash., Tildcn, No. 218!; op])osite 
Fort Nis(jnally, Piei‘(‘e (’onnty. Wash., Ilarccy and Hailey (IHol, 
j). 371, under G. exasperala) . Hailey and Harvey (1862, p. 162, 
under G. exasperaia) . 

The Giyariiaa e.vaHperaia Harvey and Bailey (187)1, p. 162, 
pi. 7)) was found(*d on the young tetrasi>ori(* i)lant whieh is more 
thin and mort* am])le than the adult. The adult (*ystoearpi(* i)lant 
of this sj)e<*ies is decudedly thi(*k and takes on the form des(*ribedby 
Kuetzing as Mastocarpas corymhiferas (1867, pi. 46) and is well 
re])resented l)y tin* sjjeeimeii (in our eo])y) under No. 327 of 
Tilden's Ameri<*an Alga‘. Tlie mor])hology and histology have 
been deseribed by Olsen (18ih)) and by Humphrey (1901). 
Turner’s tigure (1808, ])1. 27)) of Faras hraefeafas, eredited to 
the (‘oast of Northwestern Ameriea, rei)resents a i)lant inter- 
mediate b(‘tween the type and this form. The young plant of 
this form is often a viu'y large ])lant, a meter or two long and 
bj‘oad in proportion. As it matures it seems to beeome smaller 
and thicker. These observations w(‘re made priinupally on the 
eoast of California, where this form is found in abundance. 

Erythrophyllum delesserioides d. Agardh. 

On rocks in the ui)i)er sublitoral zone. Vancouver Island, 
B. C., Wood in Herb. J. E. Gray (Med . G. Agardh, 1870, p. 11) ; 
Port Renfrew, B, C., Tildea, No. 507)1 , Bailer and Polley, No. 2. 
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Api)arently the northern limit of this s])eeies which is abund- 
ant on the .Californian (*oast. Miss Tilden’s idant represents a 
yonnj? form. As ^Jfrowinf? on the Californian (foast, this specdes 
at first forms a frond with smooth, veined snrfa(*.es. As the 
plant matures, i)apillm appear on the surfaces until they are 
thi(*,kly covei'ed. The tetraspores and (^ysto(*arps are formed in 
these papilhn in a fashion similar to the method of formation in 
(ji^artina. Finally the surfaces wear away, leavinj^ the veins as 
(‘oarse cords (‘.overed still with papilla'. This final staj^e mi^ht 
not be !*ec<){?nize(l as belon^int^ to the sanu‘ plant as the (\‘irlier 
ones. The two staj^es have been distributed in tlie P. H.-A, 
under Nos. oO and oSH, wliile very .\oiinj^ and de])ani)erat«' idants 
have ])een distribnt(‘d in the Phykotheka Pnivi'rsalis, No. dOd. 

•J. (t. A<?ardh, in his later work (181)1), ])p. oT-dO), doubts the 
a(*(niracy of th(‘ determination of the plants r(‘f(‘ri*(‘d to this s]H*ci(‘s 
])y otlnu* alj?oloj^isfs and finally i)ro])oses the name Polyncara Cali- 
fornicn for tlie one distri])uted more n*c(mtly. The two ])lants 
s(M'm to differ, in sterile (condition, by the more denti(*nlate 
marj^in, the more simple frond, and tlie more (*ompletely pi^nnii*- 
rent midrib of the ori^^inal jdant. Our si)(‘cimens, of tie* sanu' 
aj>:e, ai»:ree perfectly with tin* fij^ure ^iven by Af>:ardh (1871), pi. lo, 
f. 1) and it is possible to find in the same bnnch of plants, spe(*i- 
nnms a^freeinj? ecpially well with all that he has said of his Poly- 
neura Califoruira . In view of the (lijifartinaceoiis cystoc'erj), it 
is nei^essary to pla(H' this j^enus here rather Ilian with tlie Dumon- 
tiai'em where S(dimitz placed it, and on account of tla^ tetraspores 
and cystocarps bein^ borne in papilhn or ])rolifei*ations, it seems 
to take a jiosition next to Oit^artina. 

Phyllophora Brodiaei (Turner) J. Af^ardh. 

Arctic coast of Alaska, Harvey (1872, ]). 4611). 

In Rothroc.k’s list, Harvey n^ports a sin^fle siieidmen of a 
broad leaved variety of this species. 

Phyllophora interrupta (Greville) J. Aj^ardh. 

Point Ban-ow, Alaska, Farlow (1885, p. 192, 1886, p. 474). 

Farlow reports that fine typical specimens of this species were 
<*,ollected by Mr. John Murdock at this locality. 
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Ahnfeldtia plicata (Hudson) Fries. 

On reeks in the lower litoral and n])per siihlitoral zones. 
Aretie eoast of Alaska, Harrei/ {IH12, p. 468); St. Lawren(*e 
Island and Port Clarence, Alaska, Kjelhnatt (1889, p. 80); St. 
Michael, Alaska, Herl). 1>. C. Eaton, No. 16!; St. Paul Island, 
Alaska, Ruprecht (1851, p. 826, unde! GijmnoqongruH fastigiatus 
f. crassiorl); Unalaska, Alaska, Ruprecht (1851, pp. 251 and 
827, under Gymnogongrus fifstigiatus) : Kadiak Island, Alaska, 
Ruprecht (1851, j). 826, under Gymnogongrus fastigiatus f. 
crassior) ; Prince William Sound and Vakutat Bay, Alaska, 
Sfiunders (1901, ]). 485); Sitka, Ala.ska, Rostels and Ruprecht 
(1840, p, 16, under Gigartina fastigiata) \ North Pacihe Ocean, 
Rostels and Ruprecht (1840, p. 16, und(‘r Gigartina plicata); 
Es(]uiinalt and Fu<‘a Strait, Harvey (1862, }>. 171) ; Port Benfrew, 
B.(\, Rutlerand Rolley.So. 8(in])art); VVljidl)(*y Island, X.L.G., 
No. 80! 

Whih* it seems (*erlain that this spe(*ies is distrihnted alon^ 
the whole coast of North America, so far as our own cx])erience 
is (concerned, it seems to he s(*arce. 

We do not know what to do with Ku})recht’s species Gymnogon- 
fjrus fastigiatus and itsf. crassior, but refer it here with a feeling: 
that ])erhaps some of it may belong with the next. S(*Iimitz 
(1898, p. 89-1) seems inclined to reckon the Kuprecht plant as a 
variety, at least, of A. plicata. 

Ahnfeldtia concinnad. Agardh. 

l^>rt Kenfrew, B. C.. Butler and Polley, No. 27; west (*oast 
of Whidbey Island, Wash,, X.L.G., No. 85! 

A coarsei- s])ecies and, in No. 85, provided with (‘ystocarps. 
We havi‘ united under this name the A . condnna and the A . 
( r iga rt in oi des < )f d . ( 1 . A ga rdh . 

Sterrocolax crassior Schmitz. 

On Ahnfeldtia plicata, a])parently parasitic. St. Michael, 
Alaska, Herb. J>. C. Eaton, No. 16! ; Unalaska, Alaska, Ruprecht 
(1851, p. 827, as neinatheeia of Gymnogongrus fastigiatus f. 
crassior), Schmitz (1877, p. 894); Kadiak Island, Alaska, 
Ruprecht (1851 , p. 827, as in Unalaska specdinen) ; Port Renfrew, 
B. C., Butler and Polley, No. 81 (in part). 
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It seems that this species must be very near to S. dfcipiens 
S(*.hnHtz or at most only a variety of it. 

Gallophyllis furcata f. dissecta Fallow in Herb. 

C^ast ashore from rocks in the upper litoral zone. I\)rt Ken- 
frew, B. C., Tilden, No. *‘{25!, under C. ohtnsifolia, Builer and 
Pollen, No. 109; west coast of Whidbey Island, Wash., N.LJL, 
No. iVM 

The typical form of this siiecies, distrii)uted by Farlow in 
Farlow, Anderson and Eaton, Alga^ h]xsi(*cata‘ Americm Borealis, 
No. 127, and by Setehell in Phy<*othe(*a Boreali- Americana, No. 
883, is a broad, mindi forked plant with the angles very acnite 
and the lol)es approximate. The (*ysto(*a]*i)s ar(‘ larjje and (* 011 - 
fined to the body of the frond. The tii)s of th(‘ lobes are obtuse. 
The f. disserfa which jjfrades into f. fypiea is fiabellately niiK'li 
lobed and disse(‘ted, but in (*.olor, texture, and coarseness 
resembles very (closely the type. It is still to be settled whether 
C. f areata is to be considered as included under th(» V. ohtasifolia 
of J. G. A^ardh or not. 

Gallophyllis laciniata (Hudson) Kuetzing. 

Esquimalt, B. 0., Harvey (18f)2, j). 102); Pii^’ct Sound, 
Bailey arid Harvey (18(i2, ]). 162). 

Known to us only from the two refereiu'cs quoted above. 

Gallophyllis flabellulata Harvey. 

In the upper sublitoral zone, at a depth of 8-10 feet. Es(iui- 
nialt, B. C., Harvey (1862, p. 171). 

A species resembling]: Etifhora eriatata in habit and havin«: 
the cystocarps at or very near the tips of the lobes. We hav(‘ 
seen (valifornian material referred to this s])ecies, but no spei'i- 
mens from our t(*rritory. 

Gallophyllis rhynchocarpa f. cristata Bupreeht. 

On other alga*. Unalaska, Alaska, Kuprecht (1851, j). 262). 

Gallophyllis rhynchocarpa f. incisa Ruprecht. 

Sitka (or Unalaska?), Alaska, Ruprecht (1851, p. 262). 

We have seen nothing resembling the foiiris of this species. 
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Callophyllis variegata (Bory) Kuetziug. 

St. Paul Island, Alaska, Rnprecht (LS;!!, ]>. 203); Esqiiimalt, 
B. C., Harvey (1862, p. 172). 

This species, more or less (*ommoii on the coast of (California, 
is unknown to us from our territory other than as stated above. 
Rupreeht says that the St. Paul ])laut comes nearer to tliis 
species than to any other. 

Callymenia reniformis (Turner) J. Aj^ardh. 

lu 10 fathoms of water. Esqnimalt, B. (\, Harvey (1862, 
p. 172). 

The only refei*ence to this si)eeies found. It is uncertain 
whether this means the type of the sj)e(*ies or not. The tv])e 
form is found in some abundance at times, cast ashore at Mon- 
terey, C^alifornia. 

Callymenia reniformis f. cuneata d. Aj.rardh. 

On other al^a\ in the sublitoral zone (d-lO fathoms), and 
cast asho!*e, often in (*onsiderable (piantity, from deep water. 
Shor(‘S of the Bay of Unalaska, espe<*ially in the nei^Jfhl>orhood 
of Iliuliuk, Unalaska, Alaska, and A. A, Jj., Nos. 3263!, 

40r)4!, 4089!, 4091!, 4092!, 4098!, dOITa!, and in (\)llins, 
Holden and Setchell, P. B.-A., No. -498! ; Bay of Morozof (Morz- 
hovoi Bay), Alaska, Townsend, No. 0777! 

A tine and lar^je i)lant, differiiij^ from the species in })eing 
(dt‘ft palmately into few or many, bi-oadei* or narrower divisions. 
Both (\vstocarpi(* and tetraspori(*. si)ecimens were found. In the 
majority of plants the margins are entire, but in some specimens 
tliey are very cris])ate. 

Callymenia ornata (P. & R.) d. Agardh. 

Yakutat Bay, Alaska, Rev, Alhin Johnson, No. 0703! 

The type plant is from Kamtschatka. Ours is not so luxu- 
riantly develoi)ed, but the comparatively long stipe, the (nineate 
base, the color, thickness, and lobing, point directly towai'd this 
species. Some of ours is in cystocarpi<‘ (H>iidition. 

Callymenia Gmelini Grunow. 

Agattu Island, Alaska, Townsend, No. 0757! 

This plant has a certain resemblance to the last, but is smaller 
and differs somewhat in the structure of the cross se(4ion of the 
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blade. It eertaiuly resembles the figure of Gmeliii (1768, pi. 23) 
whi(*h Grunow (1868, p. 72) says represents the habit of the 
Kurile plant. Two of our plants have eystocari)s whieli are 
large, ])roje(*ting more on one surface than on the other, and are 
ill structure distinctly those of a Callymenia. DeToni (1897, p. 
307)) is inclined to refer Grunow’s species to Fhyllophora ner- 
vosa (DC.) Grenville, but our plant is certainly not a form of that 
species. 

Callymenia Phyllophora 3. Agardh. 

Cast ashore from deep water. Unga, Alaska, A,A.Ij., Nos. 
7)002!, oOoo!, oOoOb! ; Harvester Island, Uyak Bay, Kadiak 
Island, Alaska, ^y.A.S. and A.A.Ij., No. ollOl; Kukak Bay, 
Alaska, Saanders (1901, ]). 435, under C. Californica) ; Vancou- 
ver Island, B. 0., J. G. Agardh (1870, j). 9, 1892, ]). 72, under 
Wastophye Phyllophora) \ Port Renfrew, B. (\, Tildea, No. 3241, 
under C. Cal iforniea , Puller and Polley, No. 79; west coast of 
Whidbey Island, Wash, X.L.G,, No. 43! 

Aftei* a considerable study of the variations of G. Californiea 
Farlow as it oc(airs on the western coast of North Ameri(*a, it 
has seemed best to refer it to C. Phyllophora. Theie ai*i‘ two 
series of variations of this jilaiit, as we understand it, whi(‘h 
shade into one another. The one may be characterized by the 
general orbicular shape of the main frond and its ])rolifei’ations, 
with the margins entire or slightly ciliate. This is the type of 
(\ Californiea . The other series may be characterized by tin* 
elongated shape of the main frond and its divisions, with the 
margins, as a rule, long ciliate. This seems to be the ty])e of 
C. Phyllophora, and is also the Prionitinf Clevelandii Farlow 
(1877, p. 242). Both tyi)es are represented in our collections, 
the ty])e of Agardh fi*om Whidbey Island, which may be distin- 
guished as f. typica, while the other speedmens we have seen all 
belong to the type of C. Californiea, whi(*.h may be distinguished 
as f . orbicularis. Some of the specimens reacdi a very consider- 
able size, one leaflet of f. orhienlaris, e. g., measuring 30 cm. in 
diametcu*. The texture of this siiecies is much more firm than 
lhat of any other of our species of the genus, even exceeding 
that of C. ornaia and forming the greatest (contrast to that of V. 
reniformis. 
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Family RHODOPHYLLIDACE^J. 

Cystoclonium gracilarioides Harvey. 

Upper sublitoral zone. Esquimalt, B. C., Harvey (1862, p. 
171); Port Angeles, Clallam County, Wash., lAchtenthnler! 

The type specimen is sterile, but the Port Angeles specimen has 
cystocarps and is certainly a member of this genus, although we 
feel somewhat uncertain as to whether it is the species of Harvey 
or not. It does not seem to diflFer essentially from the New 
England forms of (\ puryurascens, 

Agardhiella tenera (.1. Agardh) Schmitz. 

On rocks in the upi)er sublitoral zone. North West Coast, 
Hartley (187)2, p. lo4, pi. 28 H, under Rhnhdonia CouUeri)\ 
Puget Sound, Harvey and Hailey (1851, p. 871, under Hyptuva 
(\}ulteri), Hailey and Harvey (1862, p. 162, under Rhahdonia 
Conlteri); Esquimalt, B, C., Harvey (1862, p. 170, under Rhah- 
donia (Jonlteri); west coast of Whidbey Island, Wash., N.L.G., 
Nos. 180!, 181! ; Tracyton, Kitsap County, Wash., Tilden, No. 
217!, under Rhahdonia Coalteri. 

There seems to be no difference between the species of the 
eastern and western (*oasts, and coiise(|uently we feel justitied in 
assigningthe Rhahdonia Conlteri Harvey {or Agardhiella Conlteri 
(Harvey) Setchell, in Collins, Holden and Setchell, P. B.-A., No. 
888, 1897) to the Agardhiella tenera (J. Agardh) Schmitz. 

Turnerella Mertensiana (P. & K.) Schmitz, 

C'ast ashore, api)arently from deep water. Shumagin Islands, 
Alaska, Saunders p. 485); Unga, Alaska, A. A . L., No. 

5054! ; Kukak Bay, Alaska, Saunders j No. 852! ; Puget Sound, 
Hailey and Harvey p. 168, under Iridwa Mertensiana); 

Victoria, B. C., Harvey (1862, p. Iridma Mertensiana) , 

We are very uncertain about the o(*.currence of this species 
within the limits of our territory. The type of the Iridwa Mer- 
tensiana of Post els and Rui)recht came from the Ochotsk Sea. 
Kjellman (1889, p. 82) found it not uncommon on the shores of 
Bering Island, but sterile. The plant of Harvey from Victoria 
was only a fragment. We have been able to (‘xamine one of 
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Saunderses specimens (No. 352) and have referred a fragmentary 
specimen from Unga here, but we suspect that they may be only 
specimens of Iridaa lamina Houies f. punieea. They are botli 
sterile but have a parasite, Ghlorochijfrium inelusHm, which may 
be the glandular cells ” mentioned by Schmitz. The habit pic^ture 
of Postels and Huprecht (1840, pi. 33) does not corres])ond to 
any jdant accessible to us. The figure of Kuetzing ( 1867, pi. 12) , 
at least as far as figure d is (‘oncerned, might well represent the 
plant we have known under the name of Harcophyllis Califortiira, 
infested with the Ohloro(?hytrium. Our Sarcophyllis, however, 
belongs clearly to the Dumontiacea^, certainly not to the Rhodo- 
I)hyllida(*.em. The description of the (^ysto(*arp by Scdimitz 
(1896-1 81)7, p. 372) also does not indicate structure sufii(*iently 
distinct from that of Sarcophyllis. 

Anatheca furcata Set(*hell and Gardner sp. nov. Plates 
23, 24. 

Frond arising from a discoid holdfast, cylindrical below (for 
1-2 cm.), fiattencd above, and expanding upward to a length of 
20 cm. and a breadth of 2-3 (*in., once'to thri(‘e forked; substan(*(‘ 
thick and firm; (H)lor dark red; frond possessing a medullary 
tissue of fine longitudinal hyidial cells, inner (*()rtex of large (*(‘lls 
which suddenly be(‘ome smaller in the outer <*ortex, while the 
epidermis is of small, regular, slightly ])alisade'like cells. Vys- 
tocarps scattei'ed ovei* the surfaces of the frond, prominent, 
hemispherical, with, apical <^arj)ostome. The plac(*nta is central 
and comi)ose(l of large cells; the spores are in groui)s radiating 
from the placenta on all sides, and are separated from one 
another by strands of medullary tissue. Tetrasi)orarigia s(*at- 
tered in the outer cortex, zonately divided. 

(/ast ashore from deep water. West coast of Whidbey Island, 
Wash., N.JjJL, No. 633!, and in Collins, Holden and Setchell, 
P. B.-A., No. 932, 1902! 

This species might be taken for Callophyllis furrafa f. iypica 
at first glance, so great is the reaemblan(*o in habit, color, size, et(*. 
It seems probably a member of the genus Anathecta, and very 
closely related to the type, A. Moningnei Schmitz, from the coast 
of Senegambia. We have been unable to examine the type 
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speciuieu, but the (*hief differenee seems to be the more distinctly 
serrated marj?ins of the Senegambian plant. Scjhmitz says 
(1896“1897, p. 374) that tlie spores are terminal on the sporifer- 
ous filaments. They are so situated in youni^ specimens of our 
plant, but, in mature cystocan)s, they are seriate. 

Euthora cristata (L.) 4. Aj^ardh. 

Abundant in the sublitoral zone. Shunia^in Islands and 
Seldovia, (^)ok Inlet, Alaska, Saunders (1901, j). 435). 

We have been unable to examine si)e(*iinens of the ])lants 
mentioned above, but suspecd that some of them, at least, may 
lielon^ rather to what we take to be E. frntirulo.^a. 

Euthora cristata f. typica Kjellman. 

On other al«:a‘ in the up])er sublitoral zone. St. Lawremn* 
Island, Alaska, Kjf^Jhnan (1H<S9, ]). ‘27). 

Kj(*llman finds this variety abundant at SI. Lawrence Bay in 
Siberia, and s(*arce at Herinj? Island, Siberia and St. Lawrence 
Island, Alaska. He also finds a ])lant S(*ar(‘e at Herino; Island 
whi(*h he calls f. pinnafa, but whi(4i se(*ms to be close to the next 
s])ecies. 

Euthora fruticulosa (Uuprecht) 4. A«:ardh. 

Bering Sea, IIt‘rb. Unicersittf of (California \ west (‘oast of 
Whidbey Island, Wash., X.L.G., No. 32! 

These siieciniens are distinctly diffcarnt in habit from any 
spe(*imens of E. crisiaia from New Enj^land seen by us. The 
frond is more elongated and very distinctly jiinnate. The jdaiits 
are all slender and the structure is very much like that of Cysto- 
clonium. The medulla is more distimd.ly filamentous, wdiile the 
(‘ortex is (*omposed of several series of (m41s arrauf^ed in short 
filaments at li^^ht anjjles to the surface. The tetraspores are 
usually zonate, but some o(*cur which are erindate, while others 
are tripartite, and still others are combinations of zonate with 
either <*ru(*iate or tripartite. This o(*,(*urs also in E. cristata. 

Rhodophyllis dichotoma f. typica Kjellman, 

On other al^^ee, in the sublitoral i-ejjion. St. Lawrence Island, 
Alaska, Kjelhnan (1889, p, 27); St. Paul Island, Alaska, 
Buprecht (1851, p. 593, under Ciliaria fn sea) . 

We have not seen specimens of this plant. 
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Rhodophyllis dichotoma f. setacea Kjellmau. 

Unalaska, Alaska, Ruprecht (1851, p. 593, under CUinria 
fttsca ) . 

From Ruprecht’ s description, it seems fairly certain that his 
plant from Unalaska beloiigrs under this form of Kjellman. 


Family SPH.FIROUOCX.^AC^EAE. 

Gracilaria confervoides (L.) (Ireville. 

On rocks in the ui)i)er litoral zone. Esqiiimalt, B. C., Harvey 
(1862, p. 170); west coast of Whidbey Island, Wash., X.L.O,. 
No. 123!; Tracyton, Kitsap County, Wash , Tilden, Nos. 2151, 
2161, the latter under G. confervoides f. longissima. 

A common species of the coast of California, but apparently 
not so common on the shores of Pu^et Sound. We cannot see 
any difference between the two forms distributed by Miss Tilden. 
Certainly what she indicates under f . longissima is the ordinary 
fonn of the species and seems of equally (common octnirrence in 
Europe. 

Corallopsis Salicornia (Agardh) (Ireville. 

Unalaska, Alaska, C. A. Agardh (1820, pi. 8, under SphwrO' 
coccus Salicornia) . 

It is generally admitted that Chamisso must have labelled the 
type specimen of this species wrong. Ruprecht (1851, p. 318) 
makes the statement that ( 'hainisso, himself, was doubtful as to 
whether he obtained the specimen at Unalaska or elsewhere. 

Hypnea musciformis (Wulfen) Lamouroux. 

C. A. Agardh (1821a, p. 326) gives this species a range in 
the Paidflc Ocean from Unalaska to New Zealand. Turner (1809, 
p. 146) gives Nootka Sound, B. C., as the locality where Menzies 
collected the ])lant he describes under the name of Fucuh musci- 
formis var. Xoothtnus. These are the sources of all other refer- 
en(;es to this plant as an inhabitant of our territory. We believe 
that the reference to Unalaska may have been made by Agardh 
under a mistaken geographical impression. Certainly Bsper 
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(1802, p. 30) in ffivinj? the distribution of his Fuchs Nootkanus 
refers to Nootka Sound as thouj^h it were in the southern lienu- 
s])here. It seems doubtful to us as to whether Turner’s ])lant 
may really be Hypnea musciformis and there seems a possibility 
that it may >>e Bonuemnisouin hamifera. 


Family RH()DYxMFNIA(’E.4^:. 

Fauchea laciniata A. Aijrardh. Plate 

Rarely east ashore. West eoast of Whidbey Island, Wash., 
N.L.a.^ No. 240! 

This specdes, whi(*h oeeurs also on the (*oast of Califoi’iiia. is 
represented from our territory by l)oth tetrasporh* and (*ysto(ar])ie 
speeiniens. The plants have the tyjje of frond (diaraeteristic* of 
this speeies, but it is by the tetrasporie s])eeiniens that it is the 
more eertaiuly told from the folio wintr. 

Fauchea Gardneri Setehell. Plate 10. 

Past ashore from deep water. West (*oast of Whidbey Island, 
Wash., X.L.G., No. 40 !, and in Pollins, Holden and Setehell, 
P. B.-A., No. 033! 

Readily told from the preeedint^, espeeially by the t<*traspoi*ie 
plant, as may be seen by eomi)arin{^ hjjfure 30 on plate 10 with 
43 on plate 20. 

Rhodymenia pertusa (P. & R.) 4. A{*:ardh. 

On roeks and stones, upper sublitoral zone. Point Barrow, 
Alaska, Farlow (l88o, p. 102, with some doubt); Amaknak 
Island, Bay of Unalaska, Alaska, Ruprccht (ISol, ]>. 304, under 
Porphyra pertusa); Prin<*e William Sound and Yakutat Bay, 
Alaska, Saunders (1001, p. 43(i) ; Strait of Juan de Fuea, Harvey 
ami Bailey (18ol, p. 371, under R. Wilkesii), Bailey ami Harvey 
(1862, p. 61, under the same name); Point Roberts, B. C., 
Harvey (1862, p. 171); Port Renfrew, B, C., Butler ami Policy, 
No. 17; Whidbey Island, Wash., X.LM., No. oO!, and in 
Collins, Holden and Setehell, No. L! ; in deep water near Seattle, 
Wash., N.L.(L, No. 162! ; Port Orchard, Kitsap County, Wash,, 
Tilden, No. A! 
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This is one of the most striking spetdes of Rhodophyeete 
found on our Ameri(*an shores. When of full size, it is 40-60 cm. 
long, and 15-20 cm. wide, more or less regularly perforated. 
The tetrasporic i^lant is smooth and usually more amide than 
the (*ystocar])ic plant, whi(*h is covered with the dark, prominent, 
medium-sized cysto(*arps. Some plants have peculiar prolifera- 
tions from the margins and surfaces, whicdi look like the stipes 
of the adult plants. They have rounded tips when young(*r, hut 
later produce miniature blades. It is probable that they may, 
under proper (drcMimstaiK'Cs, grow into new plants. The perfora- 
tions appeal* on any portion of tin* frond, new ones being 
formed among the older ones. Their formation set*nis to be 
accompanied by the destruction of tissue, probably much as in 
Agarum as described by llumidirey ( 18H6) . The morphology and 
anatomy of this speides have been treated somewhat sui)erfi(*ially 
by Butters (1899). He had only the cystocarpic plant. The 
tetrasporangia are boi*n in the subeiiidermal tissues and are 
tri])artite or (*ru(*iate. They are s<‘attered irregularly over the 
l>lant. 

Rhodymenia palmata (L.) Hreville. 

On roi'ks in the u])per sublitoral zone. Popof Island, Kukak 
Bay, Prin<*(* William Sound, Yakutat Bay, and Olacier Bay, 
Alaska, Samulers (li)Ol, ]). 486) ; Es(|uiinalt and the Strait of 
duari de Fiica, B. 0., Ilarrey (1862, p. 171). 

These references are evidently all to tin* f. fypica, that of 
Harvey probably mostly to subf. tnala. while those of Saunders 
refer both to that subform and subf. maryinifera , The s])eci- 
niens examined by us have been referred to their proper subforms 
as follows. 

Rhodymenia palmata f. typica subf. nuda Kjellman. 

On ston(‘s in the lower libmal and up])er sublitoral zones. 
Amaknak Island, Bay of Unalaska, Alaska, \\\A,S. and A.A.L., 
Nos. 8264! , 5000! , and in Collins, Holden and Setchell, P. B.-A., 
No. 986!; Karliik, Kadiak Island, Alaska, W.A.S.^ No, 5064!; 
Uyak Bay, Kadiak Island, Alaska, \V.A,S. and A.A.L., No. 
5079b! 
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Apparently perfectly typical of this form. It is a cartilagi- 
nous, thick, deep red form without marginal proliferations. 

Rhodymenia palmata f. typica subf. marginifera Harvey. 

On rocks in the middle litoral zone. Near Iliuliuk, Unalaska, 
Alaska, ir.J.N. and A.A,L., No. oOOT!, PosteU and Ruprerhf 
(1840, p. 18). 

Similar to the last in texture, usually of a paler color, and 
with the eliaraeteristie i)roliferations from the margins. 

Rhod3mienia palmata f. typica sul)f. linearis Setehell and 

(iardner su])f. nov. 

Fronds gregarious, sim])Ie, without proliferations, elongated 
linear-laneeolate, 30-05 (*ni. long and 1-2 (o(*easionally up to 3) 
ein. wide; substance cartilaginous; color deep red. 

On ro<*ks in the uj)])er sublitoral zone. Vakutat Hay, Alaska, 
Rer. Alhin Jithnson, No. 5700! 

An extraordinary variation of this form. Mr. Johnson says 
that it is eaten by tlie natives at Yakutat Hay and that the 
Thlinket name is '"Raa-ts.” 

Rhodymenia palmata f. mollis Setehell and (Iardner f. nov. 

Fronds gi’cgarious, simple or palniately lobed or cleft, mf»re 
<»r less linear-lain*eolate to Vu’oadly ovate in general outline, 
20-40 <mi, long and 5-15 cm. wide, dull nnldish imrple in color, 
and of more or less fleshy (‘onsistency. Tetraspores commonly 
present, cruciate, situated among the filaments of the outer 
layer. 

Un ro<*ks, forming a zone at low water mark. Agattu Island, 
Alaska, Townsend, No. 57501; Ray of Unalaska, Alaska, IV.A.S. 
and A.A.L.l (a fragment); Ksquimalt, H. U., Tilden, No. 304!, 
under Oraielonpia Cntleriw; west coast of Whidbey Island, 
Wash., N,Ij.(i., Nos. 178!, 181!, 623!, and in Collins, Holden 
and Setehell, P. H.-A., No. 934! 

This form is very different from f. typica in color and con- 
sistency, but resembles it closely in slnipe. In structure, too, 
the two forms are very similar, but f. mollis is very commonly 
tetrasporic, while our specimens of f. typ^ira are largely sterile. 
The base of f. mollis is more cartilaginous than the portions 
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above and, eoiisequently, often x)ersists after the upper parts are 
worn away. It is fairly eommon in various localities in Pnj?et 
Sound, for one of us (N.L.G.) has found it on the Washingfton 
side of the Strait of duan de Puca, near Port Townsend, and on 
San Juan Island. We have collected specimens whi(di we are 
inclined to refer to this form on the (Californian (?oast near 
San Fran(*is(*o and near Monterey. These more soulhein forms 
])roliferate more commonly than the northern forms. This form 
is known as Dulse’’ to many people in the Puget Sound region 
and is collected, particularly by the (Canadian residents, in some 
quantity, and used as a relish. 

Rhodymenia palmata f. Sarniensis (Mertens) J. Agardh. 

On ro(*ks, forming a zone in the middle litoral zone. Karluk, 
Kadiak Island, Alaska, W.A.S., No. .>065!; Tyak Bay, Kadiak 
Island, Alaska, ir.A.N. and A.A.L,, No. 50761. and in (Collins, 
Holden and Setehell, P. B.-A., No. 9851; St. Paul, Kadiak 
Island, Alaska, W.A,S. attd A.A,L., No. 51441; Orca, Alaska, 
W.A.N. (utd A.A.h.^ No. 5166! 

The plants pla<^e(l under this form are very distin<*t from the 
preceding forms of this s])ecies, but interg?*ade with them. It is 
near to f. soholifer(( (FI. Dan.) J. Agardh, which, if distinct from 
this, may possibly be found among the ])lants referred here. 

Rhodymenia Palmetta (Esper) (ireville. 

Strait of Juan de Fuca, B. (C., Harvey (1S(;2, p. 171). 

Known to us only from this reference. 

Rhodymenia corallina (Bory) (Ireville. 

Reported as growing in 14 fathoms of water in the Strait of 
Juan de P\ica, on the British Columbia side, by Harvey (1862, 
p. 171), with some doubt as to the determination. 

Lomentaria ovalis f. subarticulata (Turner) Harvey. 

Nootka Sound, B. C., Menzies (Turner, 1809, p. 24, jd. 81, 
under Fuem ovalis var. suharfirulatus ) ; Tracytou, Kitsap County, 
Wash., Tilden, No. 2141, under L. ovalis var. Ooiilteri; East 
Sound, Orcas Island, Wash., N, L. G,l 
Apparently a rare plant in f>ur territory. 
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Plocamium violaceum Parlow. 

Port Renfrew, B. C., Butler atkd Policy, No. 38! 

Determined by F. 8. Collins. 

Plocamium coccineum (Hudson) Lynj^bye. 

On roeks and in the upper litoi*al zone. Puf^et Sound, 

Bailey and Harvey (1862, p. 161) ; Strait of Juan de Fuea, B. C., 
Harvey (1862, p. 171); Port Renfrew, B. C., Butler and Policy, 
Nos. 84, 86, and in Collins, Holden and Sebdiell, P. B.-A., 
No. l)94d! ; west eoast of Whidbey Island, Wash., N.L.G., Nos. 
89!, 78! 

Plocamium coccineum f. uncinatum J. Aj^ardh. 

In tlie sublitoral zone. Sitka, Alaska. Saunders (1901, ]>. 
48(i ) . 

Halosaccion glandiforme (Omelin) Kupreeht. 

An extended study of the sa<^eate s]>eeies of this j^^uius has 
(M)nvin(*(‘d ns that, so far as the North Pacufii; spe(‘ies are eon- 
<M»rned, tht‘ eharaeters dej)ended ni)on for separation from on(‘ 
another may be aseribed to differenee of age. habitat, ete., and 
it has s(*eined best, eonseipiently, to eonsider them all as belong- 
ing to one polymorphous s})eeies. We are not able even to divide 
this mass of forms into satisfaetory grouj>s and follow Rupreeht 
in adopting (Imelin’s name as the earliest. We shtdl not attempt 
to give any eomidete view of the synonymy, at this time, but mueh 
of it may be found in RupreehCs tible diseussion of tlu^ genus 
(187)1, pp. 179-295). We shall arrange the references to lo(*ali- 
ties in our territory under the speeitie names used as follows: — 

Halosaccion glandiforme f. coriaceum, Kadiak Island and 
Cnalaska (f ), Alaska, Rupreeht (1851, p. 292). 

Halosaccion glandiforme f. genninum. Kadiak Island, Alaska, 
Rupreeht (1851, p. 298). 

Halosaccion glandiforme f. Memiesii, Nootka Sound, B. 
Rupreeht (1851, p. 298). 

Halosaccion glandiforme f. soholiferum, Sitka, Alaska, 
Rupreeht (1851, p. 292). 
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Halosacrion furicola . Unalaska and Sitka, Alaska. Eupreeht 
(1851, pp. 289, 293) ; Popof Island, Prince William Sound, Sitka, 
and Annette Island, Alaska, and Victoria, B. C., ISaunders 
(1901, p. 436). 

Halosacrion fnci CO I a f. radicans. Unalaska, Alaska, Raprechi 
(1851, p. 293). 

Halosacrion furicola f. dccapitatum . Kadiak Island and Sitka, 
Alaska, Ruprechf (1851, j). 293). 

Fuchs saccatus, Nootka Sound, B. (\, Turner (1819, ]). 104) . 

Halosacrion Hydrophora, Puget Sound, Bailey and Harvey 
(1862, 1 ). 162); Es<piimalt, B. 0., and Strait of Juan de Fuea, 
Harvey (1862, ]). 162). 

Halosacrion firtnum. St. Lawrence Island, Alaska, Kjelhnau 
(1889, p. 29); Pook Inlet, Alaska, Saunders (1901, ]>. 436). 

Dumonfia furicola. Sitka, Alaska, Posfels aud Ruprechf (1840, 
p. 19). 

Jhnnonfia decapifata. Sitka, Alaska, Posfels aud Ruprechf 
(1840, p. 19). 

The specimens examined by us may be reported as follows: — 

On rocks and algm in the litoral zone. Agattu Island, Alaska, 
Totvnsend, No. 5758!; west shore of Amaknak Island, Bay of 
Unalaska, Alaska, IL.A.N. and A.A.L,, No. 32661; Bay of 
Unalaska, Alaska, W.A.S. and A.A.L., Nos 4051!, 4061!; 
Harvester Island, Uyak Bay, Kadiak Island, Ala.ska, W.A.S. 
and A.A.Ij., No. 5115! ; St. Paul, Kadiak Island, Alaska, B'..4 .N. 
and A.A.L., No. 5147! ; Yakutat Bay, Alaska, Rev. Alhin John- 
son, No. 5704!; Port Renfrew, B. (\, Tilden, No. 511!, under 
II . fucicida, Butler and Polley.F^i))^. 10, 105; west coast of Whid- 
})ey Island, Wash., N.L.il., Nos. 4!, 285!; San Juan Island, 
Wash., X.L.O., 108!, Tilden, No. 242!, under Adenocysfis Les- 
sonii. 

Halosacrion glandiforme, in our extended sense, ranges from 
the Sea of Ochotsk to the ea.st and soutlieast along the (*, oasts of 
North America down to the northwestern coast of Mexico. The 
typical form is a large finger-shaped sack filled, when fresh, with 
water. There are microscopical openings at the tip or near it so 
that when one (impresses the sa(^k below, the water spurts out 
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in a number of very fine jets. This fact is mentioned by Turner 
(1819, p. 104) who quotes from the deseription of Tilesius of 
Films sarratns, and by Rupreeht (IHol, p. 288). This is pos- 
sible only when the jdant is younj!:. As the plant be<*omes older, 
the walls of the saek thi(*ken, the eolor becomes darker, or else 
fades, and the tip is torn away or eroded, and the whole sac.'k or 
a portion of it becomes filled with sand. All of these changes 
dne to age, and the v^ariability in color and siz<^ have brought 
about the (‘onsiderable and vexatious synonymy. 

Halosaccion ramentaceum (L.) J. Agardh. 

In the litoral and up])er sublitoral zones, on rocks and alga'. 
Sannak Island, Alaska, Tamer (18S(i, ]>. So. specimen in Herb. 
T). ('. Eaton!): Kukak Bay, and Cook Inlet, Alaska, launders 
(1901. ]). 480); Yakutat Ibiy and (llacier Bay, Alaska, Saunders 
(1901, p. 480, under //. tairrosporina) . 

W(* ft*cl certain that //. mierosporam is to be included under 
//. ram eat a re inn and havt*, in conse(juen(‘c, i)la(*ed the two sets 
numtioned by Sauiuh'rs under tin* one name, although we have 
not s<*en any of his //. mirrosporam . 

Halosaccion Tilesii Kjellman. 

In the litoral zoiit‘. Kukak Bay, Brinct* William Sound, 
Yakutat Bay, and Wrangell, Alaska, Saaaders (1901, ]>. 486). 

• We have md seen any of the ])lants referred by Saunders to 
this species. The species occurs in two forms at Bering Island, 
Siberia, and as Kjellman has dellned it, it is to be distinguished 
from the preceding si)ecies by its di- to polychotomous branching. 
Kjellinan’s figures (1889, pi. 1, f. 16-19), however, seem to 
represent a fiat i)lant. tubular only at the base, and resemble 
very nnndi the jdants we have referred to Rhodymeaia pahnata f. 
Saraiensis, 

Halosaccion coronatum (P. & K.) Kuetzing. 

The Damoniia eoronata and the />. Clara of Postels and 
Rupreeht, given as occurring among alga' of the Russian shores 
of the North Pa<ufi(* Ocean, are puzzles. Rupreeht (1851, p. 
286) says that they show no algal structure and is inclined to 
refer them to the animal kingdom, while i>. furcafa P. & R. is 
Oloiopeltis furcafa. 
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Family DELESSEBIACE.^L 

Nitophyllum Harveyanum Agardh. 

Fiij^et Sound, Nott (1900, p. 81). 

Known only by a single specimen from our territory. The 
spe(Mes is Australian, and also o(*ciirs locally in several lo(*alities 
on the (\uitral Californian coast. 

Nitophyllum latissimum (ITarvey) J. Agardh. 

On stones and wood in the lower litoral and ui)per sublitoral 
zones. Esquimalt, B. C., Harvey (1H()2, p. 170, under Hyme- 
neaa laiissima) \ west (‘oasl of VV^liidbey Island, Wash., 

No. 98! ; Port Orchard, Kitsap (Vuinty, Wash., Tildea, No. 212! 

A varialde s])e(*ies, especially as to outlim*, prominence or 
obsolesceiu'c of th<^ veins, <'olor, etc. Miss TildeiCs specimen is 
very fragmentary, re])resenting a proliferation of an old plant, 
but seems to bt‘long here. Harvey's plants, the types, arc sc])« 
arated into two species by 8. O. Agardh, the* second of whii'h is 
his X. sfenoglossuoi (cf. 8. Agardh, 1H9S, p. 92). but which we 
are iindined to refer to .V. violaeenm, Cardner’s plant belongs 
to the X. maerof/lossant of 8. Agardli, but, as N<»tt has already 
shown, is probably only a sea.sonal variation of X. laiissiaium 
(cf. Nott, 1900, pp. 19, 20). 

Nitophyllum Ruthenicum (P. & K.) Kjcllman. 

On various Laminariacea^ in the sublitoral zone. St. Paul 
Island, Alaska, Herb. Farlow, legit White] (Setchell, 1899, p. 
594); Sitka, Alaska, Sainnlers (1901, j). 487); west <‘oast of 
Whidbey Island, Wash., X.L.G,, Nos. 114!, 115!, 260!. 

This spe<ues is intermediate between what pas.ses for 
Fryeanum and X. spectalrile 1), V, Eaton. The veins are in<*on- 
spicuous and often scanty, and confined, as a rule, to the very 
base of the frond. Saunders (loc. cit.) speaks of this 8i)ecies 
as being intermediate between X, latissimum and X, Fryeanum, 
We have compared our specimens with specimens kindly sent by 
Professor Kjellman, and can find nothing in common with X, 
latissimum. 
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Nitophyllum violaceum Agardh. 

On rocks in the lower litoral and upper sublitoral zones. 
Vancouver Island (probably at Esquimalt), B. C., J. 0, 
Agardh (1898, p. 92, midar N. stenoglossum) ; Port Renfrew, 
B. 0., Tilden, No. 321! under A. nuiltilolmm. 

A very variable sj^eeies as regards habit and somewhat as 
regards color. As the sori appear in almost all younger plants 
on the margins and even on the surfaces of the lobes, appearing 
later on marginal leaflets, it does not seem desirable to remove 
this species from Nitophyllum and i)lace it in Botryoglossum as 
DeToni has done. Miss Tilden's ydaiit, although cystocarpic, 
seems clearly of this sj)ecies, and would ))robably have been 
referred to A. stenoglossum by *1. tt. Agardh. 

Nitophyllum Ruprechtianum -I. Agardh. 

On other alga* in the upper sublitoral zone. St. Paul Island, 
Alaska, Greeley and Snodgrass, No. 0802! (Setchell, 1899, p. 
094); Norfolk Sound (near Sitka), Alaska, Pastels and 
Hnprecht (1840, i». lo, under Hymenena fimbriata) ; Victoria and 
Esquimau, B. 0., Harvey (1862, p. 170, under Hymenena fim- 
lmata)\ Port Renfrew , B. C., Butler and Polley, Nos. 22, 108, 
and in ('ollins, Holden and Setchell, P.B.-A., No. 937! ; Puget 
Sound, Bailey and Harvey (1862, p. 161, under Hymenena fissa 
and Botryocarpinn platyvarpuni) ; w’est coast of Whidbey Island, 
Wash., X.L.G,, No. 267!; Port Orchard, Kitsap County, 
Wash., Tilden, No, 213! 

A^. Ruprechtianum is another species, in which the sori are 
arranged differently in the younger from wdiat they are in the 
older i)lants. At the tips, the sori (*ojnmonly form flabellate 
lines along the veins in the substance of the fronds. This is the 
S . jiahelligerum 4. Agardh, and is represented by No. 108 from 
Port Reufrew^ Later, the sori o<H*ui>y marginal leaflets. (Vm- 
sequently, there* seems to be no reason for pla(*ing this sp(*cies 
under Botryoglossum as DeToni has done. 

Delesseria intermedia J. Agardh. 

Vancouver Island, B. 0., J, O, Agardh (1870, p. rm). 

Known to us only from Agardh ^s description. 
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Delesseria sinuosa (Goodenough and Woodward) Lamotiroux. 

Arctic coast of Alaska, Harvey (1872, p. 403); Agattu 
Island, Alaska, Townsend, No. 5764!; shores of the Bay of 
Unalaska, Alaska, W.A.S. and A.A.L., Nos. 32741, 40381, 
4064a!, 5005!; Shumagin Islands, Alaska, tiannders (1001, p. 
437); Karluk, Kadiak Island, Alaska, ir.^.iS., No. 5063!; 
Cormorant Rocks, Uyak Bay, Kadiak Island, Alaska, ir.A.N. 
and A,A,Jj.y No. 5134! ; Kukak Bay, Prince William Sound, and 
Sitka, Alaska, Sattnders (llK)l, p. 437). 

The specimens examined V)y us, of those enun^erated above, 
show more or less proliferation, and in most cases, they are 
eroded to the costa and ribs which are bare or nearly bare of 
blade, but covered with smaller or larger proliferous leaflets. 
Unfortunately, none of the specimens havT either tetiaspores or 
<iystocari)s, and consequently we cannot be so (*ertain as to tin* 
specific determination as we desire. Our spe(‘imens ar^* l)la(*ed 
here on a<*count of the tendency to })roliferate. We do not feel 
certain of Saunders’s conce])tion of the spe(Mes, sin(*(‘ he says 
(loc. cit.): — very variable species, some of tlie forms resem- 
bling />. qnerrifoVia but with a more distinct midrib and opposite 
nerves.” 7>. (piercifolia, however, has a fairly distinct midrib 
and the nerves are opposite. 

Delesseria sinuosa f. lingulata Agardii. 

Upper sublitoral zone. St. Lawrence Island, Alaska, hjelhnan 
(1889, p. 25). 

Kjellman found the f. typiva at Bt^ring Island Siberia, and 
these specimens bore cystocarps, while the St. Lawrence Islaml 
s])ecini(*ns bore tetra sporangia. 

Delesseria crassifolia liuprecht. 

St. Paul Island, Alaska, Rnpreehi (1851, ]). 232), Farlow 
(1886, p. 473), Townsend, No. 5779!, Greeley and Snodgrass, 
No. 5803! (Setchell, 1899, p. 594), Saunders (1901, p. 437). 

A fine large si)ecies and apparently (commonly cast ashore at 
St. Paul Island in the Pribilof group. It seems close to 
1). Midde/hdorfil Ruprecht, but is less proliferous from the 
costa. 
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Schizoneura quercifolia f. linearis Collins ermib. nov. 

On stipes of Lessonia in the upper siiblitoral zone. Port 
Renfrew, B. C., Butler and Polley, in Collins, Holden and 
Setehell, P. B.-A., No. 988! 

Collins has distributed the speeiinens collerded at Port Renfrew 
under the name of Delesseria quercifolia f. linearis. The plants 
look like eroded and less proliferous forms of the Unalaska plants 
whieh we have referred to 7>. sinuosa. In g^eneral outline and 
venation, these several plants resemble S. quercifolia v^erymmdi, 
but that species as found on the coast of California does not 
show, in the speeiinens seen by us, any tenden(*y towards prolif- 
eration. As none of the speeiinens are in fruit, we must leave 
them as ^iven here. 

Erythroglossum Woodii J. Agardh. 

VaiK'Ouver Island, B. C., J. G. Aqardh (1K7(), p. 84, under 
Delesseria Woodii ) . 

We have not seen any specumen whieh may be referred to 
this spe(‘ies. A(M‘ording to the deseription, it has a narrow, 
linear frond (2-8 min. wide), ])innately bramdied, with inter- 
rupted, linear, marginal sori. 

Apoglossum decipiens 4, Agardh. 

U])])er sublitoral zone. Prince William Sound, Alaska, 
Saunders (1901, ]>. 487, under Delesseria decipiens) ; Vancouver 
Island, B. C., J. G, Aqardh (1870, p. 88, under Delesseria 
decipiens) \ Strait of Juan de Fu<*a, B. C., Harvey (1S()2, p. 170, 
under D. Hypoqlossum var, arhorescens ) ; Whidbey Island, Wash., 
X.L.G., No. (il: San Juan Island, Wash., THden. No. 211!, 
under D. decipiens. 

A large and beautiful species with both eysto(*ar])s and tetra- 
spores in abundance, extending southward to the central coast of 
California. 

Pteridium Baerli (Ruprecht) J. Agardh. 

In the sublitoral zone. Sitka, Alaska, Saunders (1901 , p. 487, 
under D. Bferii) , 

This species occurs in the Oehotsk Sea, but the above is the 
only locality as yet noted for it on the West American Coast. 
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Pteridium Juergensii J. Agardh. 

St. Paul Island, Alaska, Euprecht (1851, p. 245, under Deles- 
serin complanata) , Farlow (1886, p. 473. under />. JuergensH); 
Unalaska, Alaska, Euprecht (1851, p. 245, under />. ctmtpln- 
uata); Sannak Island, Alaska, Turner (1886, p. 85, under />. 
Juergensii ) . 

We have not seen a specimen. 

Pteridium spinulosum (Rupreeht) J. Agardh. 

St. Paul Island, Alaska, Euprecht (1851, p. 244, under />. 
Beeringinnn f. spinulosa) ; Bay of Morozof (Morzhovoi Bay), 
Alaska, Townsend, No. 5776! 

We have ventured to refer here a narrow, sterile plant, 
but not without some doubt. J. (1. Agardh (1876, p. 483) leaves 
it to be understood that he knows nothing of the sori of this 
species and DeToni (1900, p. 714) says: ^^fructibus ignotis/’ 
but Rupreeht says distinctly (1851, p.244), that the somewhat 
young tetraspores, in a specimen from St. Paul form a long line, 
on each side of the midrib, extending from near the base of a 
branch very nearly to the tip. 

Pteridium alatum (Hudson) J. Agardh. 

Victoria, B. C., tiaunders (1901, p. 437, under Delesseria 
alata); on stems of Nereocystis, probably near Esquimalt (no 
special locality given). B. C., Harvey (1862, p. 437, under 
D. (data var. latisshnd) . 

We have seen no specimens of this specnes from our territory 
and simply quote the above lo(;alitie8. The nan*ow Delesseriea* 
of our coast need more careful study and revision. 

Pteridium? serratum (P. & R.) DeToni. 

St. Paul Island, Alaska, Euprecht (1851, p. 245, under Deles- 
seria serrata)\ Unalaska, Alaska, Postels and Euprecht (1840, 
p. 15, under D. s(^rrata)\ Alaska, Bounders (1901, p. 438, under 
7). serrata) , 

I 

Ruprecdit states that his plants grew generally on HiMa 
Asplenioides, but Saunders gives neither habitat nor exact 
locality. 
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Pteridium? serratum f. platyphyllum Setchell and (lardner 

f. nov. 

Fronds u}) to 10 oni. high, siibdiohotoinous below, regularly 
alternately pinnate above, rose red, linear, entire, with promi- 
nent midrib and niieroseo])i(^ lateral veins. The width varies 
from 5 mm. in the lower part, to 2 mm. just below' the ti])s of the 
bramiies. Soii on each side of the midrib and aseending along 
the mi(a*os(*opie veins, eontinuous from near the base to just below 
the tips. Cysto<*arpsf . 

On a w'ooden float. Pleasant Ileaeli, Kitsap County, Wash., 
.V. No. :U4! 

Answering very well to the desei*ij)fion of Pf. serratum, exeept 
that the frond is twicv as wide and the margins smooth. The 
plant lias tlie (*olor and eonsistein*y of ApagtitH.^nm denpiens^ Imt 
differs deiidedly in its method of brauehiug (w^e have seen no 
proliferations of any kind) and the ])osition of the sori. We 
have seen wiiat ajipears to be tin* same form from Santa Cruz, 
California, eolle<dt‘d by Dr. C. L. And<*rson. We refer this form 
to Pteridiam serratum with <*onsiderable doubt, sinee w’e have 
be<*n unable to t‘xaniiiie a s[)e<imen of that species. 


Family IK)NNEMAISONIAChLK. 

Bonnemaisonia hamifera Hariot. 

In the uj)]a‘]‘ sublitoral zone. West coast of Whidbey Island, 
Wash., X.L.G,, No. 25!, and in (kdlins, Holden and Setchell, 
P. B.-A., No. 1)39! 

This species varies very mueh in breadth and the fi’equein*y of 
the eliminate branehlets. Some specimens are as mueh as G mm. 
broad, while others are not over 1.5 mm. even in the broadest 
portions. The Whidbey Island specimens show c\vstoearps, 
anthc'ridia, and tetrasporangia. It is to be found from May until 
August. 


BOT.-22. 
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Family RHODOMELACE^]. 

Laurencia pinnatifida (Gmelin) Lamoiiroux. 

On rocks in the lower litoral and ni)i)er sn})litoral zones. Nor- 
folk Sonnd (near Sitka), Alaska, Pastels and Rnprevht (1840, 
p. IG, under L. sperfahilis) ; Strait of Juan de Fiu^a and Victoria, 
B. C., Harvey (18G2, p. 1G9); Port Renfrew, B. C., Tilden, No. 
820!, Butler and Polley, No. IIG; west coast of Whidbe.v Island, 
Wash., N.L.a.. No. 449! 

A common species of the coast of California. 

Janezewskia verrucaeformis Solms. 

Parasitic on the fronds of the preceding spe(*ies. West (*oast 
of Whidhey Island, Wash., V.L.t;., No. 449a! 

Not uncommon on the (*oast of California. 

Chondria atropurpurea Harvey. 

Strait of Juan de Fuca, B. Cb, Harvey (1SG2, )). IGS). 
Known from our territory only from this ref(*rence. 

Polysiphonia atrorubescens (Dillwyn) Creville. 

In the sublitoral zone (10 fathoms). Strait of 4 nan dt‘ Fuca 
and Es(juimalt, B. C., Harvey (18G2, p. 1G8). 

We have not seen any specimens referable to this species. 

Polysiphonia atrorubescens f. minor Harvey. 

Orcas Island, Wash., Harvey (18G2, ]). 1G8). 

Polysiphonia nigrescens f. Fucoides Harvey. 

Sitka, Alaska, Harvey (1802, p. oO). 

Polysiphonia urceolata (Lightfoot) (Ireville. 

On boulders near low water mark. Strait of Juan de Fuca, 
Point Roberts, and Esquimalt, B. C., Harvey (18G2, p. 1G9); 
west coast of Whidbey Island, Wash., N,LAP, Nos. 224! , 3225! , 
409!; Channel Rocks, near Seattle, Wash., N.L,G,, No. 349! 

The specimens examined have no leaves and seem to corre- 
spond in every way to the description of this species. 
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Polysiphonia senticulosa Harvey. 

Orcas Island, Wash., Harvey (1862, p. 169). 

This is the type hx-ality for this species. We have seen no 
])lants from our territory which w(‘ c^an refer to it. The species 
is placed near P. urceolata ])v J. (1. Aj^ardh (1863, p. 974), but 
is to ))e distinguished by the terminal bram^hlets beinj^ densely 
pinnately virj^ate. If the sp(*cimen distributed in Collins, Holden 
and Setcheirs Phycfotheca Boreali-Americana (No. 63S) is cor- 
rectly determined, this s]>ecies differs from the last, not only in 
tin* last mentioned ])arti(*ulars, but also in havinp^ short but well 
developed h*aves towards the tif)s both of the main shoot and of 
the lateral axes. 

Polysiphonia Californica Harvey. 

On ro(*ks and wood, u]>per sublitoral z^nie. Es(|uiinalt, B. C., 
Harvey (1S62, p. 168); Whidbev Island, Wash., X.L.G., Nos. 
127!, 297!; San 410111 Island, Wash., Tilden^ No. 316!, under 
P. airorahescf ns; Pleasant Beach, Kit.saj) (Vninty, Wash.. X.L.G., 
No. 347!; Tra(*yton, Kitsap County, Wash., TiJden, No. 210!, 
under P. hiyinnata. 

We have made a <‘areful (examination <d‘ all sjieeimens from 
our territory with many ja*ricentral cells, ac(M‘ssible to us, of the 
sptMdes of P<»lysiphonia as limited by Falkcnberji: (1901 ) . The 
siieeimens refern*d to tin* ]>re.seut sp(*(*i(*s all aj^ree in having 
inonosiphoiious, colorless, sim])le branchl(‘ts (simple leaves? ) near 
the tips of the young axes as Falkeiiberg has indicated for the 
type (1901, p. 274). In habit and other details of structure, the 
])lants n4‘err(*d hen* seem to agree well wdth the description of 
Harvey (187)2, p. 08 ) and they also agree well with plants col- 
h‘(*t(‘d by us near the type locality and referred here. The rela- 
tion b(»tween this si)e(d(*s and P. airombescens and P. nigrescens 
seem likely to be (dose, but the simple leaves and some differences 
of liabit prevent our referring the siiecimens to either of these 
si)ecies at present. 

Polysiphonia Californica var. plumigera Harvey. 

Point Roberts, B. C., Harvey (1862, p. 168) . 
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Pterosiphonia bipinnata (P. & R.) Falkenberg. 

On rocks and algra^ in the litoral and up])er sublitoral zones, 
(-ape Nome, Alaska, No. 5732! (cast ashore); 8t. 

Michael, Alaska, W.A.S., No. 5242x1, in Herb. />. G, Eaton, 
No. 13! ; west shore of Ainaknak Island, Bay of Unalaska, Alaska, 
W.A.S. and A.A.L., No. 3257!; near Iliuliuk Unalaska, 
Alaska, M'.y4.>S. and A. A. L., Nos. 4054b!, 5009!, 5014!; Uyak 
Bay, Kadiak Island, Alaska, lU. A.aS’. and A. A. /v.. No. 5094! ; 
Harvcstei* Island, Uyak Bay, Kadiak Island, Alaska, M\A.t<. and 
A,A.L,, Nos. 510S!, 5135!; St. Paul, Kadiak Island, Alaska, 
W. .4. S. and A. A. L., No. 5143! ; Orra, Alaska, W. A. S. and 
A.A.L,, No. 51()3!; Port Renfr(*w, B. Ck, lintler and Polleff!; 
Whidbey Island, Wash., X.LAP, No. 20!; San duan Island, 
Wash., y. L. (t.. No. 211!, Tilden, No. 31S! , under /^ niffresren.s. 

Bt^sides the localiti(‘s ^iven above, from which we hav<‘ can*- 
fully studied speciimms, Saunders has ^iv(‘n (1901, p. 43H) the 
followiuf,^ localities for P. bipinnata: Yakutat Bay, Ulaeier Bay, 
Sitka, and AnnetO* Island, Alaska. We have se^rre^^atf^d the last 
localities, since th(‘re has been sonu‘ confusion as to the real 
plant of Postels and Kuprecdit, but Falkenber^ (1901 , pp. 273, 
274) has indicated the structure and removed from it Polysiphonia 
Calif arnica Harvt'y which has cfunmonly been referred to it as a 
synonym on the authority of .1 . . Af^ardh. The type is a leatiess, 

slightly or not at all fiattened s])eeies with distichously ])innate 
branching, at least in the upi)er portions. The peri<*entral cells 
vary from 11 to 18. 

Pterosiphonia dendroidea (Montajrne) Falkenbert?. 

On ro(*ks and alf^ac in the lower litoral and upjjer sublitoral 
zones. Esciuimalt, B. U., Harvey (1HC2, p. 1(58, under Polysi- 
phonia dendroidea); west coast of Whidbey Island, Wash., 
X.L.G,, Nos. 17G!, 237!, 238!, 511a! 

A very distiniit si)e(*ies sometimes placed under Pol. parasitica 
as a vaj'iety, but kept distinct by Falkenber^j . What appear to be 
youuf^er spe<*imens have sometimes been referred to IHerosiphonia 
pennala (Both) Falkenber^^, and Falkenberg (1901, p. 2(54) has 
seen a specimen from San Simeon Bay, San Luis Obispo County, 
("al., which may be the Peruvian Pol, spinifera Kuetzing. 
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Pterosiphonia Woodli (Harvey) Falkeiiherg. 

On the stipes of Flei]rophy(*ns and other kelps in the u])i>er 
sublitoral zone. Port Renfrew, B. C., liafler and Pol leg. No. 
1 ! ; west eoast of Whidbey Island, Wash., N. L.O., Nos. 12! , -‘IH! 
More or less coinrnon on the shores of (’alifornia. 

Pterosiphonia arctica (J. A^ardh) Set(diell and Gardner eoinb. 
nov. Plate 19. 

On lar<^e al^a^ in the upper sublitoral zone or floatinjj:. Near 
lliuliuk, Tnalaska, Alaska, IP.A.N. and A.A.L., No. r)()02!; 
Shuina^in Islands, Alaska, Sannders (1901, p. 4.‘18, under /V>///- 
siphonia arrfira) ; west (*oast of Whidbey Island, Wash.. X.L.G., 
Nos. 09!, 220!, 227!, 41:1!, 511! 

We art‘ nin^ertain as to the type of Po/gsijdtonia arrfira 4. 
Ajrardh, but wo have been able to eoini)ai'(* ours with a si)e(‘inien 
from Rosenvinj^e, thron<»:h tin* kindu(*ss of F. S. (Vdlins. This 
spe(*iinen was old and batttnvd and there was diffieiilty in obtain- 
ing^ jjfood tips. <)ui*s seemed to be very close to it and eonse- 
(immtly we havt* ])laeed it under this name. Our plants vary 
nm(‘h in eoars(*ne.ss, are plainly disti(*hons near the tips, have con- 
stantly six or seven piu’hauitral cells, Jind hav(‘ the tips mm'nmate 
and <h‘void of haii’s. Our h^inrs show th(‘ Alaskan specimens 
wliieh an* coarser than those from Pu»»:t*t Sound. We have not 
seen the plant <»f Saunders. Our plants are certainly «»'ood 
spe<*ies of Ptorosi])honia as Falkenbery; has described the ^^enus. 

Lophosiphonia obscura (A-^^ardh) Falkenber<r. 

On sand covered rocks in the litoral zone. San .liian 
Island, Wash., Tllden, No. .417, under Pohfsiphonia hipintatfa f. 
psarnmicolif . 

This s)HM*ies is <piite common on the eoast of Oalifornia. It 
answers well to the deseri])tions of this species and has been com- 
pared with European specimens by P. S. (Vdlins. 

Lophosiphonia villum (eT. Agardh) Setehell and Gardner comb, 
nov. 

On Pucus, lower litoral zone. St. Paul, Kadiak Island, 
Alaska, W,A,S, and A,A,L., No. 5138! 
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A single plant, looking so much like a luxuriant Rhodochortou 
that at first it was taken for one, resembles so (dosely what we 
have considered to be Polysiphonia villnni on the Californian 
(*oast that it is referred to the same species. The 1\ rillum of 
J. G. Agardh is undoubtedly a Lophosiphonia as established by 
Falkenberg, and, conseijuently, wo are ('omj)elled to place tin* 
s})ecies und(‘r that genus. Our Alaskan ]>lant is the same as No. 
24() of CV)llins, Holden and Setchell, V. B.-A., but is not the 
same as the rill inn, No. 134 his of Farlovv, Anderson and 

Eaton, Alg. P]xsi(*(*. Am. Bor. Our plants liave no leaves, while 
the last numtioned jdant lias well d(*velo])ed leaves at tlu‘ bases 
of the secondary bramdies. We are uncertain as to whiidi, if 
either, of the.se plants is the type, but lielieve that ours (*orre- 
s])onds more nearly to the description. In our jdant, the <'ree]e 
ing, rhizoid-bcaring stem bears longer or shortci* bramdies along 
the u])])er surface. The branches are sparingly branched, in turn, 
and are endogenous in origin. The tips are attentuate and 
slightly recurved, bearing no hair like growths. 

Rhodomela Larix (Turner) Agardh. 

On ro(*ks, on exposed shori^s in the litoral zom*. St. Baul 
Island, Alaska, Bffprerht (JSol, p. 219, under Fascoria Lariv): 
west (*oast of Amaknak Island, Bay of Tnalaska, Alaska, 
ir.A.N. (tnfl A.A.Ij,, No. 3201 !; Fnalaska and Norfolk Sound 
(Sitka), Alaska, and Nootka Sound, B. (’., Fostfls aud Raprerht 
(1(S40, ]). 14); Nootka Sound, B. ('., Tamer (1S19, p. 23, pi. 
207, under Fuens L(frijr); Puget Sound, Hailey and Harvey 
(1SG2, ji. IGO); Point Roberts, Strait of duan de Fmai, and 
Esfjuimalt, B. C.. Harvey {\HiVl, p. IGH); Port Renfrew, B. C., 
Hnfler and Valley^ No. 4; west coast of Wliidbey Island, Wa.sh., 
X.Ij.G., No. 4G! ; San diian Island, Wash., Tilden, No. 209! 

A robust spe(des with the branchhds arising spirally on the 
main axes and to be distinguished from the various forms of 
Odonthalia ftoeeosa by this character. Turner’s figure (1H19, pi. 
207, f. a.) of the habit represents a jilant rather more pinnate 
than any seen by us, but otherwise our plants are in agreement 
with it. The figure of Postels and Rujirecht (1840, pi. 88, f. h.) 
is small but rejiresents a typical plant. Kuetzing’s figure (1865, 
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pi. 89, f. a.), however represents, as it seems to us, a form of 
(klonthalia jloccosa. This specues is very eommoii along the coast 
of (California. 

Rhodomela Lycopodioides f. Cladostephus (J. Agardh) 

Kjellman. 

On stones in quiet water, iij)j)er su])litoral zone. East shore of 
Amaknak Island, Bay of Unalaska, Alaska, ir.A.N. and A.A.L., 
No. 4079! ; Yakiitat Bay, Alaska, Bee. Albin Johnson, No. 5706! 

We have found a number of forms of a si)(*ci(‘s which cannot 
))e r(‘ferr(‘d to U. Larix or to Odonf hallo florntsa and, aft(‘r (*are- 
ful study, we are convin<*ed that all, or perlia])s nearly all. are to 
1 m‘ nderrtal to R. Lfjropodioldes. They are ])uzzling forms and 
w(‘ are o<*(*asionally in some eonsiderabh* dout)t about some i)ar- 
ticular ])lant. Kjellmairs ae(*ount in the Algje of the Arctic Sea 
has bt‘(‘ii of great help and we have nderred our forms mu(*h as 
he has done. Tlie present form is a coarse one and may have 
])assed as a slender form of R, Larix. It differs from that si)ecies 
in being more regularly and more pinnately branched and has a 
mu(‘h more regular distribution of bramdilets. 

Rhodomela Lycopodioides f. typica su])f. compacta Kjellman. 

On stones in the middle litoral zone. St. Paul, Kadiak 
Island, Alaska, U'..l.N. and A.A.L., Nos. 5142! ((*ystoear])ic! ) , 
5146! (tetraspori<‘! ) . 

This form is less coarse, not so rigid and wiry, and less 
(1adoste]duis-like than the last, but it is decidedly more densely 
provided with braii(*hh*ts than the next. It has the intensely 
black (M)lor, when drit*d, common to all the members of this 
group of forms. 

Rhodomela Lycopodioides f. typica subt. laxa Kjellman. 

On rocks in the litoral zone. St. Paul Island, Alaska, 
Greeley and Snodgrass, No. 5796a! ; Bay of Unalaska, Unalaska, 
Alaska, H'.A.N. and A.A.L., No, 5017a!; Uyak Bay, Kadiak 
Island, Alaska, IL.A.N. and A.A.L,, No. 5074!; Orca, Alaska, 
W.A.S. and A.A.L., No. 5162!; Yakutat Bay, Alaska, Rev. 
Albin Johnsofi, No. 5710!; Sitka, Alaska, Ida M. Rodgers, 
No. 5726! 



332 


University of California Puhlicntions. 


[Botany 


Tljis form, and, to some extent, the last, resembles some of the 
forms of (klonfhalia Ahuf'ira, but are more slender and have the 
branehlets even from the very first, spirally arruufjfed. However, 
it is not always easy to determine this from dried speeimens. We 
have examined (*arefiilly every specimen referred here and feel 
fairly certain that all belong: under this name. 

Rhodomela Lycopodioides f. typica subf. tenera Kjellman. 
(lolofnin Bay, Alaska, H, (\ No. r)r)74! 

This plant ag:rees fairly well with Kjellmairs figr»^re of this 
form (18S:i, j>L 9, f. 2). 

Rhodomela Lycopodioides f. flagellaris Kjellman. 

(lolofniii Bay, Alaska, /f. (\ Mrihrgor, Nos, o()77! 

We refer here plants which .seem to agree w(41 with Kjell- 
man’s figure of this form (18Sf‘J, pi. 10, f. 1). 

Rhodomela Lycopodioides f. ramentacea Kjt llman. 

In the n])i)er snblitoral zone. Port (.’laremn*, Alaska, Kjcll- 
man (1889, p. 24) ; (lolofnin Bay, Alaska, H. (\ No. 

r)67o! 

We refer the (lolofnin Bay specimen here veiw doubtfully, 
since it is only a fragment, but it lias something of the habit of 
Chordaria abifiina de.scribed for this form. 

Rhodomela Lycopodioides f. tenuissima (Kuprecht) Kjellman. 

St. Lawrence Island and Port Plareui'C, Alaska, Kjellman 
(1889, p, 24, subf. proiifera) ; (-ape Nome, Alaska, Vr.A.M., No. 
5781! (cast ashore); (folofnin Bay, Alaska, R. C. McGregor, 
No. 566Ca ! . 

From f. (Jladosfephns to f. iennwsima is a very considerable 
jump and were it not for tlu^ intermediate forms, it would seem 
absurd to refer them both under one species. We have had 
little opportunity of studying this species otherwise than from 
dried specimens and (;an hardly express an opinion on this matter 
or on the relationship between these various forms and forms of 
B. suhftisra (Woodward) Agardh. 
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Odonthalia Aleutica (Agardh) J. A^ardh. 

On ro(?ks and in the lower litoral and upper siiblitoral 

zones. Unalaska, Alaska, (\ A. Agardh (1820, jd. o, under Rho- 
domel a Aleutica) \ Shuniat^in Islands, xVlaska, Sauuders (1901, p. 
488); St. Paul, Kadiak Island, Alaska, W,A,S. and A.A.L., 
No. oloO! ; Vietoria, B. V., Tildcn^ No. 8ir>!, uiidei- Rhodomcla 
ftoccosa form h); Kscjuiinalt, B. C., Tildcu, No. 814! under 
Hhodomcla ftocco,sa; west eoast of Whidbey Island. Wash., 
X.L.G., Nos. If)!, 92! 

This speei<*s is probably not uneommon alon<a: our northwest- 
ern <u)ast from the Strait of .)uan de Fuea to Ibialaska. It is 
])r(4)ably often eonfused with tlu^ next, but it is to be distiii- 
jjuished from it by the fa<'t that the tetras])ori(* and eystoearpie 
branches ai-e not shortened or <*olle<*ted into a j^hnnerule, but are 
in a loos(* ra(*eme. It is to be distinguished from ('oars(*r forms 
of the last si>e(*ies by its distichous branchlets. 

Odonthalia floccosa (Hs])er) Palkenb(*i*«»*. 

Tnalaska and Sitka, Ala.ska, Rosfcls and Ruprerht (1840, 
p. 14): Sannak Island, Alaska, Turner (ISSb, ]>. 88): Popof 
Island, Kukak Bay, Yakutat Bay, Sitka, Wran^(dl, and Annette 
Island, Alaska, Saunders (1901, p. 448): Strait of d nan de Fuca 
and Point Roberts, B, (’., Ilarveg (18(>2, ]). IdT). 

Then* has be(‘n much confusion in the sp(*cimens referred to 
this species. Postels and Ruprecht (1840, ]). 14) include the 
pn*(*edin;; species and Fucus piluliftr Turm*r. both of which 
seem to us distinct . It has been confused with forms of Rhodnmcla 
Lgeopodioidfs, etc., until it is diihcult to determine from the 
references whether they refer to the spe<*ies as Falkenberj; has 
defined it or not. We have, therefore, j>:iven the refen*n(*es 
above without comment. VW have found three forms standing 
out fairly distin(*tly from the mass of forms, viz. — f. typica, f. 
comosa, and f. marrarantha, and have noted them below. 

Odonthalia floccosa f. typica Setchell and Gardner nom. nov. 

The typical form is represented by Esper (1802, pi. 180) and 
rather better by Turner (1808, pi. 8), under the name of Fucus 
flocrosus. The type came from Port Trinidad, California, 
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aecordiii^ to Turner, who sent Esper his speeimens, althou^^h 
the latter represents them as having been brought from Nootka 
Sound, B. (\, by (\)ok. They were eolleeted by Menzies accord- 
ing to Turner. This form is a slender form of the more southern 
waters, and we have not seen any eharaeteristie speeimens of it 
from our territory. No. 313 of Tilden’s American Algm, from 
San Juan Island, Wash., may represent this form, but the 
s])eeimen is not very complete. Kuetzing’s figure of Lophtnyt 
florrosa (IHGo, ])1. 38, c-c) may be of this form, but if is transi- 
tional to f. mavraranthi . Fuchs pUnlifcr of Turner (1819, ])1. 
236) seems to us not to be of this spe(*ies, but jmobably a mu<‘h 
battered ])lant of (K AIchHch. It w^as (*o]lc(*t(‘d at Nootka Sound, 
B. C., by Menzies. 

Odonthalia floccosa f. comosa Setcdiell and (lardm*r f. nov. 

Platk 27. 

A luxuriant form, near f. fppica, but with th(‘ braiichlets 
more iiumei’ous, longer, slender and recmrved so as to give a 
(‘onipact, shaggy appearance to the w'holc plant. The coll(*(*ting 
of the stichidia and cysto<*ar])ic branchlets into compat*! heads 
with iiivolu(*r(‘-like outer branchlets characteristic of the spciues, 
rea(*hes its extreme in this form as may be* setm from the figures 
on Plate 27. The distichous arrangement of the branchlets is to 
be seen plainly only at the very tip, and even there is often 
obscui*e, es])ecially in dried specimens. 

On exposed rocks in the litoral zone. Agattu Island, Alaska, 
TotvHscHil, No. 0760!; w^est shore of Amaknak Island, Bay of 
Unalaska, Alaska, W.A.S. HHtilA .A .L., No. 325;*)! ; near lliuliuk, 
Unalaska, Alaska, ir.A.*S. and A.A.L., No. 4037!; Uyak Bay, 
Kadiak Island, Alaska, }V.A,S. and A.A.L., No. oOlK)!; Port 
Renfrew, B. C., Butler and Polleyl ; west coast of Whidbey 
Island, Wash., X.L.G,, Nos. 291, 96! 

This form is sufficiently distiind in ai)pearan<*>e to be told at a 
glance, but it is really only a more luxuriant form of the typical 
(iondition. It seems to be confused at times wuth Rhodomela 
Larix^ but is distichous in its scheme of bramdilets, less coarse 
and less rigid. 
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Odonthalia floccosa f. macracantha (Kuetzin^) Setchell and 

(lardtier comb, nov. 

Lophara macracantha Kuetziiif^, Tahultp Phycol(){?i(*a\ Vol. 
15, p. 14, pi. 39, d-ff, 1855. 

On rocks in the litoral zone. St. Paul Island, Alaska, Greeley 
and Snodyrtfss, No. 5795! ((*f. S<4cliell, 1899, ]>. 594, under 
Rhodomela floccosft) ; west shore of Amaknak Island, Pay of 
Unalaska, Alaska, \V.A,S. and A .A .L., No. 3254!; Uyak Bay, 
Kadiak Islaiid, Alaska, W.A.S. and A.A.Jj., Nos. 5083!, 5085! ; 
llarvt‘ster Island. Pyak Bay, Kadiak Island, Alaska, W.A.S. 
and A.A.Ij., No. 510()! ; Pori Kenfrew, B. P., Hafler and Pfdleyl 

This is a <*oars(‘r and la.ver form than the i>re('edin^ and is 
well r(‘pi*(‘s(‘nte(l ])y Kn(4zin^\s figures. The ^lomerules of repro- 
din*tiv(‘ ])ran<‘hlets iwc distinct but not so dense as in f. annosa . 

Odonthalia Lyallii (Harve\) J. A^mrdh. Poatk 27. 

On dilTVivMit al<j:a', in tln^ npi)<‘r snblitoral zone. Strait of duan 
de Fnca, B. Uarvi y ( 18(;2, p. IGS, iimler Rhodtanela Lyallii) ; 
west (M>ast of Whidbey Island. Wash., X.L.G., Nos. 3!, 125!, 
151!, 193!, and in Pollins, Holden and Set(ditdl. P. B.-A., No. 
940!; San dnan Island. Wash., Tilden, No. 319!. under 
Lanreneia Grerilh ana . 

We havt‘ had consid(*ralde trouble in d(4(*rminin^ with any 
ct*rtaiiit\ , o]‘ at h*ast satisfaction, the Odcmthalias of our coast, 
aud the ])n‘seut arrant^(*ment, whih‘ it seems to us to re])resent 
the case fairly well from the species point of view, must neces- 
sarily be provisional as far as the e.vact synonymy is concerned. 
The ])lant imdiided under this name, is, we feel ([uite certain, 
the plant of Harvey. Besides tlie locality of Whidbey Island, 
Oardner has found it also near Port Townsend. The latter locality 
must be in the same immediate rej»:ion whence the type specimen 
was obtained. The speci(‘s, as it conies ashore, is fre(|uently lou" 
(uj) to 45 cm. and jirobably even lon<jer), without trace of mid- 
rib, with the <»ystocarps alternating!: and distant on unchanged 
pinnules, while the stiidiidia are pla<*ed more closel>', but the 
rhacliis is not ajiiireidably abbreviated. These are shown in the 
figures on plate 27. The only species whudi seems to come near 
it is the next, but in that, the frond has a distinct midrib and the 
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reproductive orj^ans are more fasciculate. The cystocarps too, in 
the next species, are cal(*arate, while those of 0 . LynlUi are e(*,al- 
(jarate. We have found old and complete si)e(dmens of (). Lyallii 
with a thi(*kened stipe-like portion below, but even here, there is 
little midril) and the up])er portion is entirely [)hine. Miss 
Tilden’s specimen from San Juan Island probably belonj^s to this 
s))e(‘ies, but may perhaps, judjriii^? from its (‘olor, moi*e properly 
be phased under the next. (Vrtainly it has notliinfr in ('ominon 
with 7j((urcucia Crevillcana under which sin* has ])la(*ed it. 

Odonthalia Kamtschatica (Kuprecht) J. Ajjrardh. 

St. f\‘iul Island, Alaska, RuprccJtf (ISol, ]>. 214, under Afo- 
maria Kamischaiica) \ Sannak Island, Alaska, Tarm r (ISSO, 
[). (So) ; I’n^a, Alaska, A.A.L.^ No. oOol ! ; Knkak Bay and Vak- 
iitat Bay, Alaska, Saunders (1901, p. 4JS); Port Hmifrew, B. (\, 
Huiler and Polhy, No. 102!; Vancouver Island, B. and Port 
Aiijjeles, Clallam C^ounty, Wash., G. IP. Lichieuihaler. 

We have (juoted the various ])ublislied mentions of the o(*(*ur- 
reiKM^ of this species within our t(*rritory and have added two 
hx'alities wheiu'e we have examined specdmeiis. We fetd niindi 
doubt in referring tlie s])eciniens to this specdes; one is a sterile 
])lant and, whil<‘ the other has stichidia, th(‘ chief dittVrenc(\s 
between them and the specimens from W'^hidlxy Island, whiidi we 
refer fairly confidently to the pre(*edinK sjKMues, is in the color 
(tliese bein« 4 : a dark red and those beiny: a li<j:ht Vu*ownish tint) and 
a teiidemy on the part of the siiecimens W(‘ refer to the present 
s[)e(des to have a fairly ]u*orninent midrib in the lower portion of 
the frond. The fififure of 0 , angusiifolia Po.stels and Kuprecht 
(1840, f)l. 27), which Kuprecht says is of this species and not of 
O. augusfifolia Suhr, shows a sterile plant with a distinct midrib 
to very near the tips of the branches. 

Odonthalia semicostata (Mertens) J. Aj?ardh. Piates 20, 27. 

On ro(‘hs in the upper sublitoral zone. Victoria, B. C., 
Tilden, No. 8121, under Odonthalia denfata; west coast of 
Whidbey Island, Wash., N,L,G,, Nos. 611, 161a!, and in Collins, 
Holden, and Setchell, P. B.-A., No. 941! 

A common species along the west coast of Whidbey Island 
and found cast ashore the year round. It seems to fruit about 
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the month of August, and bears both eystocarps and tetrasporaiigia 
in abundance. It approaches both O. deniaia and 0. Kamtschat’ 
ica. Prom the former, it differs in having the >)ranchlets denti- 
form to subulate and the cystocarj)s usually ecalcarate, while 
from the latter it differs in having the rhacdiis of the [)innule 
bearing either eystocarps or sticliidia, abbreviated. Our ])lants 
differ from the des(a*i))tion of J. (i. Agai*dh (1S68, p. 8i)8) in 
l)eing rather thi(*ker in substan(*e and darker in color. It is 
})robable that many changes will be made in the names of the 
species of this genus when an opi)orl unity is given for the study 
of our northw(‘stern speei(‘s in th(*ir habitats and a (‘()mi)arison 
with type spe(*im(‘ns. Much confusion has already been ])ro- 
dueed. and one has only to (‘om])are the accounts of Ihiprecht 
( 18.")! ) and 8. O. Agardh (18()8) to se(‘ how <lit1ienlt it is likely to 
belo attempt to unrav<‘l completely tin* synonymy. 

Odonthalia dentata (L.) Lyngbyt*. 

Point Harrow, Alaska, Farh^r (188.'), }>. 11)2): St. Lawrence 
Island, Alaska, Kjf liman (1881), ]>. 24): Victoria, H. (’., Far/ntr 
(1880, p. 470). 

We havt‘ not seen any specimens referable to this s])eeies from 
our territory. 

Odonthalia dentata f. angusta Harvey. 

Arctic eoa.st of Alaska, Harvetf (1872, ]>. 468.) 

Dasyopsis plumosa (riarvt*y and Bailey) Schmitz. 

On wood and stones in the upper sublitoral zone. Puget 
Sound, Ifarrefi and Hailef/ (bS.")!, p. 871), Bailen and Harveg, 
(18t)2, j). 160), both under Dastja {Siivhocarpns) plumosa: west 
coast of Whidbey Island, Wash,, A.L.6\, Xos. 17!, 281, 1881, 
and in t^dlins, Holden and Setehell, P. H.-A., No. 1)42! : Friday 
Harbor, San duaii Island, Wash,, N.L.G., No. 486! 

A beautiful si)ecies, apparent 1\ not very (‘ommon and occur- 
ring as far south as Monterey, California. We have examined 
both cystoeari)ic and tetrasporii* plants from our teriitory. 
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Famit.y CFRAMIA(1E.F. 

Griffithsia ? 

Two different sets of i)lants are kuow'ii to us from (uir terri- 
tory, ])ut neither ])ossess re])rodnctive or^^ans of any kind, and 
are, (consequently, indeticrininable. They are as follows: On 
rocks, Traeyton, Kitsap County, VV^ash., T/7dea, No. 20S!, und(U‘ 

G, opHniioi(]ps, and on j)iles, Keyi)ort, Kitsaj) County, Wash., 

No. 493! We tind a specdes on the (*.oast of California, 
whi(ch has also been refern'd to (L opinifioidcs. The Ciilifornian 
s])eeiinens are usually sbu'ile, but we have S(‘en some with tetra- 
sporaiififia, and althouj^h (*ysto(cari)s and antheridia are m^eded to 
(M)mi)U4e the diagnosis, it seems to be new, (*t‘rtainly not tin* 
s])(C(*i(‘s to whi(*h it has Ix^en referred. 

Pleonosporium Vancouverianum 4. A^mrdh. 

On stones in the upper sublitoral zone. VaiK'ouver Island, 

H. C., fJ. G. Afptrdh (187G, p. 40, under Cnllitlutmuioa Vnuv<m- 
certitanm)], Rsijuimalt, B. C\, llnrveij (18()2, p. 173, und(‘r 
CalUihamttion iluuioideKtu , fide 4. (f. A^^ardh, 1S7C, p. 40); 
East Sound, Or(‘as Island. Wash., X.L.iL, No. 301!; Friday 
Harbor, San 4uan Island, Wash, X.LJr., No. 300! 

We have not been abh* to (‘xamin(‘ an authenti(‘ <n* type 
sf)e(*imen of this speines, but tlie spiM'imeiis refern^d here s(M‘m 
to aw’ree well with the deseniption. Our plants aj^nn* w(‘ll with 
the figure of Callif/tanihfon vf^HHsiissihunH in Knetzing:’s Tabula* 
Phy(colo^?iem (1802, ])1. 1) whi(4i 4. (1. At^ardh (piot(*s undei* tliis 
sp(c(*ms with a (puny. The hiibit is e(*rtaiiily (dose. The pro- 
(cari)s in No. 300 an* terminal and No. 301 lias tetrasiioranj^ia 
with the (‘ontents divided into many sjiores. 

Callithamnion polyspermum Aj^ardh. 

On m(unbranous alj?m. Esquimalt, H. C., Ilarvey (1862, p. 
173); Vancouver Island, B. C., J. G. Agardh (1870, p. 42); 
west (coast of Whidb(3y Island, Wash., X.L.G., Nos. 104!, 019! 

The Whidbey Island speccimens referred here are done so with 
doubt. They are not well developed plants, but seem to belong 
here. 
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Callithamnion Baileyi Harvey. 

On a wooden float, ete. West coast of Whidbey Island, Wash. , 
N.L.O.^ No. 221!; Friday Harbor, San Juan Island, Wash., 
N.L.G., No. 504! 

The plants seem to aprree in all respe(*ts with all the flt^nres, 
descriptions, and ])nblished sp(H*imens of this species. They 
are to be distin^juished from the last two by the ta])erin" 
mucronate ti])s of the bram^hlets. The bramdilets have eloni^ated 
ceils, thus differing from C, Mrayonnm ( Witliei'inj;) A<^ardh. 
Onr s])ecimens possess tetras])oranffia. 

Geratothamnion Pikeanum f. laxum Setehell and (Gardner 
f. nov. 

On vertical rocks exposed to the for(*e of the waves, often 
under a (‘overiiij^ of overhanj^iiio' Fuciis, in tin* litoral zone. 
Shnniay;in Islands, Alaska, Saunders (1901, ]). 489, nnd(T the 
spe<‘ies); Harvester Island, Fyak Hay, Kadiak Island. Alaska, 
W.A.S. and A.A.L., No. 5127!, and in Follins, Holden and 
Setehell, W H.-A., No. 948!; Yakutat Hay and Sitka, Alaska, 
Saunders (1!)01, p. 489, under the species); Es(jiiiinalt , H. C.. 
Harren) 1S()2, ]). 175, under Callifliamnion arhusrula var. 
Pacifirum) ; Vancouver Island, H. (\, d. G. Ayardh (1^70, p. 
87, under Ca/lifltaninion arhusrula) ; H>rown Island, San Juan 
County, Wash., Tilden, No. 811!, undtT Callifhatnnion arhus- 
rula\ w(*st coast of Whidb(*v Island, Wash., X.L.G., No. 281! 

Iflant smaller and more bushy than the ty])e, main and sec- 
ondary axes less set off from one another, and the branchlets less 
dense and less closely ap})lied to the bramJies. The type of this 
spe(*i(‘s, as rei)i’esente<l in the tyi)e locality at th(‘ (lohhm (rate, 
San Francisco, is shown in No. 890 of Collins, Holden and 
Setehell, Phy(*othe<*a Horeali- Americana, and the f. laxum is 
shown in No. 948 of the same distribution. The ditferema^s in 
habit due to the differences in strmdure mentioned above brinj? 
about a very considerably diflVreiit aspect in the two sets of plants. 

Ptilota Asplenioides (Turner) Af?ardh. 

On other alf?a^ in the upper sublitoral zone. St. Paul Island, 
Alaska, Rupreeht (1851, p. 282), Forlorn, Anderson and Eaton, 
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No. 82!, Townsend^ No. 57841, Greeley and Snodgrass^ No. 
5801 ! ; Amaknak Island and Unalaska Island, Alaska, Pastels 
and Euprecht (1840, p. 15); Bay of Morozof (Morzhovoi Bay), 
Alaska, Townsend, No. 5775!; Sannak Island, Alaska, Turner 
(1886, p. 85); Unga, Alaska, A.A,L., No. 5046!; Priueo 
William Sound, Alaska, Turner (1808, p. 1‘19, pi. 62, under 
Furns Asplenioides) , Esper (1804, p. 78, pi. 147, under Furus 
Asplenioides) , Pastels and Ruprerht (1840, j). 15), Saunders 
(1901, ]). 4.S9); Yakutat Bay, Alaska, Saunders (1901, j). 4119), 
Her. Alhin Johnson, No. 5699!, and in Pollins, Holden and 
Seteliell, P. B.-A., No. 999!; Norfolk Sound (n(*ar Sitka), 
Alaska, Pastels and Eupreeht (1840, p. 15); Puj^e^ Sound, 
Hailey and Hareey (1862, j). 16»‘{). 

A ('oarse sp(‘eies (‘asily recognized, con6n(*d to tlie noi‘thw(*sl 
coast of North America and the northeast (*oast of Asia. 

Ptilota Californica Harvey. 

Cast ashor(‘. Esquimalt, B. C., //urrc// (1862, p. 175); Port 
Henfrevv, B. (h, Tilden, No. 807!, under Ptilota serrata. 

Coarser forms of this may be taken for the pre(*edin^?, but an 
examination shows that the pinnules are not at all decurrent. Miss 
Tildeiihs si)e(*imen is small and imperfect, but seems undoubtedly 
to b(*lon<>: to this species. Mr. Collins has reported a s])ecimen 
from Port Renfrew, B. C. (Butler and Polley, No. 90) as bein^ 
intermediate between this sj)ecies and IHilata Jlypnaides Harvey. 

Ptilota filicina J. Apirdh. 

On rocks in the uj)per sublitoral zone. St. Paul Island, 
Alaska, Greeley and Snodgrass, No. 5804a!; Unalaska, Alaska, 
Pastels (nul Eupreeht (1840, p. 16, under I^ilota pluntosa) ; near 
Iliuliuk, Unalaska, Alaska, W,A .S. and A .A .L., No. 4099! ; Kyska 
Island, Alaska, Townsend^ No. 5767!; Sannak Island, Alaska, 
Turner (1886, p. 85, under l^ilata plmnosa var. filicina) -, Shuma- 
^inlslands, Alaska, Saunders (1901, j). 16, \mder Ptilota plumasa) ; 
Unfj:a, Alaska, A.A.L., Nos. 5045!, 5046a I ; Karluk, Kadiak 
Island, Alaska, U .A.S., No. 5062! ; Harv^ester Island, Uyak Bay, 
Kadiak Island, Alaska, W,A,S, and A,A,L., No. 5113!; Sitka, 
Alaska, Pastels and Eupreeht (1840, p. 16), Saunders (1901, p. 
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439, under Ptilota plumosa); Vaneoiiver Island, B. C., J. 6. 
Agardh (1876, ]>. 76); Port Renfrew, B. C., Bntler and Policy , 
No. 91; Brown Island, San Juan County, Wash., Tilden, No. 
306!, under Ptilota phimosa; w’est eoast of Wliidbey Island, 
Wash., N.L.a., No. 1! 

When typieal, this specnes is not diffieult to determine by the 
faet that the ofiposite ))innules may differ in size and develor>ment, 
but not otlnn’wise, and are eorti<*.ated to the very tij). In prae- 
tiee, however, it is, at tilings, somewliat uneertain as to whether 
a jj:iven speeinien belouj^s to this speeies or to the next. We 
liave taken it soim^wliat for j^ranted tliat the ])lants from our ter- 
ritory referred to Ptilota plamosa really Ixdono; to this speei<"s, 
sin(*e we have betMi iinablt* to tind any of the foi’iner amon^* 
tin* s])e(*ii!iens W(* have b(‘(*n able to examiin*. 

Ptilota pectinata ((lunner) Kjellman. 

On ro(*ks in the lower litoral and u])per snblitoral zones. 
St. Lawnnnx* Island, Alaska. Kjellman (1SS9, p. 32); St. Paul 
Island, Alaska, 7\arnsend. N(». 07831, Greeley and Snodgras.*t, 
Nos. oSOJbl, oS09!; Ajj:attu Island, Alaska, 'Pnrnsend, No. 
oKio! ; Shnma^in Islands, Alaska, Saunders (1901, j). 439, under 
Ptihda serrafa) : San .luaii Island, Wash., X.L.G., No. 218! 

In this speeies, wlii(*h is, at times, very diffieult to make (*er- 
tain of, tin* opposite i)iniiules ai*<‘ different, one beiii”: pinnately 
branehed while the other remains simi)le and only serrate. 

Antithamnion floccosum f. Pacificum (Harvey) Setihell 

and Oardnei' (*omb. nov. 

Most (‘ommonly on the stipes of Nereo(*\ stis, sometimes on 
otlnn* aljjfa* and on wood, in the up]>er sublitoral zone, Yakutat 
Bay and Lowe Inhd, Alaska, and in Puj4:et Sound, Saunders 
(1901, p. 439, under Vallithamnion ftocrasum Pacificum) \ Esqui- 
rnalt, B. C., Harvey (1862, p. 176, under CallitJnnnnion floccosum 
var. Pacificum), X.L.G., No. 32o!; Port Henfrew, V., Butler 
and Policy, No. 21!; west eoast of Wliidbey Island, Wash., 
X.L.G.y No. 620!; Oreas Island, Wash., Harvey (1862, p. 176, 
under (jallithamnion floccosum var. Pacificum) i Friday Harbor, 
Han Juan Island, Mbish., Tilden, No. 309!, undi*r GalUthamnion 
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floccomm var. Pacijinim; Pleasant Beach, Kitsap County, Wash., 
N.LJL, No. 34G! 

This form, which is abundant on the western coast of North 
Anieri(*a, j^rows in dense tufted masses. It is to be recognized 
by its lon^^, simi)le, subulate branchlets. 

Antithamnion Americanum (Harvey) Kjellinan. 

On stems of Nere<>(*.ystis and on wood, in tlie upper snblitoral 
zone. Ks(iuinialt, B. Harvey (18()2, p. 175, under CaUi- 
fhahinioH Amerieanam) ; Friday Harbor, San Juan Island, Wasli., 
N.L.a,, No. 502! 

The si)ecimen from San Juan Island is referred here vvitli 
some doubt. Th(‘ tetrasj)oran^jria are se(*und on tin* bi*an(*hlets, 
but they are also i)rovided with a unicellular pedic'cl. 

Antithamnion Pylaisaei (Montague) Kjellman. 

On Nereocystis and on wood, ui)per snblitoral zone. West 
coast of Whidbey Island, Wash., Nos. 721, 4471, 453! : 

Friday Harbor, San Jnan Island, Wash., No. 503! 

The sj)eeimeiis referred here have a more verti(*illate liabit 
than the last, and arc* more sh*nd<n* tlian the next. They s<M‘m 
to be distin^^uished better l)y habit than by any mi(*r<)S{*opical 
character. 

Antithamnion Pylaisaei f. Norvegica Kjellman. 

Floating. Lndlpw Bay, Jeffer.son (\)unty. Wash., X.L.G., 
No. 43<S! 

Agrees well with Kjellman’s tigure (1883, pi, Ki, f. 1). 

Antithamnion subulatum (Harvey) J. Agardh. 

On larger alga^ Fscinimalt, B. C., Ifarvey j). 175, 

undei* Calliihamniou suhnlaium) \ Port Kenfr(*w, B. (h. Bailer 
am! Polley, No. 40, and in Collins, Holden and Set(*hell, P. B.-A., 
No. 944!; Vancouver Island, B. C., G, W. TJehienthaler (in 
Herb. F. S. Collins); west coast of Whidbey Island, Wash., 
N.LJJ., No. 922! 

A coarser sj^eedes than the preceding and with the pinnules 
provided with short subulate lateral branches. The type seems 
to have disappeared, since Profe.ssoi* W. O. F^arlow has seandied 
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for it both at Du})liii and at London without siic(fess. The 
determination of the P. IL-A. speeimen is hy Farlow and (Collins 
and may be ae('ej)ted for the present as representing the species. 
The specimen distributed by Miss Tilden under tln^ name Cal- 
lithamninn subulainm (No. 810) is an entindy different plant and 
will be noted under Plaiyihamnion heieromorphnm. We a[)pend 
a note kindly furnished us by Mr. F. S. Collins. 

^^It is doubtful if the7*(‘ are any authentic sj)eeiinens in existen(*e 
of ITarvM\v’s Cal I if ha ma ion Huhulafam\ Prof. F^arlow states that 
he looked foi* tin* sj)e(dmens in Harvey’s herbarium at Dublin, 
but without siieet^ss; the specimens now in ({uestion are referred 
to this spe(*i(*s fi*om the general agreement with the diagnosis 
given by Harvey (Pro(*. Linn. So(*., Hot., Vol. VI, ]>. 17o). 
While Harv'(\v eom]>ar(‘s the ])lant with (\ Amcricanam Harv., 
it s(Huns to be n(‘art‘r to Anfifhamnion Pylaisai (Mont.) Kjellman. 
A. Americatnim has long, slender, loose ramuli, A. Vylaiswi more 
dense, short and stout, while A. saha Infant, as here understood, 
carries thes<^ ehara(*ters to a still greater degree. The articula- 
tions ai‘(‘ shortiu*, seldom over thi*ee diameltTs in the main 
bran(*hes, while in tin* h^sser ramuli th(‘ (*ells are often broader 
than long. Fv(*r\ ramulus tapers from the base to the V(‘ry acute 
tip, while in .1. Pylaisai the tapering is manifest only near the 
(‘lid, and the tt*rininal (*eil is not v<‘ry a('utt*; in New England 
spt*<‘imims not so a(*ute as in Harvey's tigiire (Nereis Bor. -Am., 
PI. XXXVI B). The main branches are less divided in A. 
snhttlaftint than in A. Antrrintnttnt or .1. Pt/laisai, resembling 
rather some forms ot A. Hocrosnnt. Tln‘ tetraspores in the 
Vaneouvtn* s])e(nmt‘ns aiv usually erueiate, but sometimes rather 
iiregnlar, and might at a hasty glan(*e bi* taken for tripartite, as 
d(*seribed by Harvey. Whih* the sixmocs is evidently nearly 
related to A. Ptjhtisai, A.fftKcttsHm and A. Americannm, it is 
as distinct from them as they are from each other; and the 
sptHumens examined, nearly one hundred in number, are (luite 
uniform.” 

Antithamnion Plumula (Ellis) J. Agardh. 

Saunders (1901, p. 489) says that this species was eolleeted 
by him several times in Puget Sound, but w^as not seen in Alaskan 
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waters. He also says that it is a comparatively (tommon plant in 
Pu^yet Sound, while on the central Oalifornian coast it is rarely 
found. We have not seen any si)ecimens referable to the gfenuiiie 
A, I*Jnmula from any portion of the western coast of North 
America. 

Antithamnion boreale f. typica Kjellman. 

On ro<*ks and wood in the litoral zone, l^)!•t (^larence and 
St. Ijawrence Island, Alaska, KjeUman (11)01, ]). .‘Id); CUipe Den- 
bij^h, Norton Sound, Alaska, H. C. il/e</m/er. No. oGGl ! ; Friday 
Harbor, San Juan Island, Wash., No. 490! 

This form runs into the next and it is oft(Mi diflicmlt to 

delermim* to whi('h form a <^i\en plant is to b(‘ referred. 

« 

Antithamnion boreale f. corallina Kjcdlman. 

On 1 ‘oeks in the middle and lower litoral zones. Hesboro 
Island, Norton Sound, Alaska, if. (\ MvGrefior, No. otiOlM ; 
(N»rnioraut Rocks, r.valc Ihu , Kadiak Island, Alaska, W.A.S.anfl 
A.^1 .A., No. oldo! ; Sitka and Wran^tdl, Alaska, Nfo/ a r/cnv ( 1901 , 
j). d49, nnde]‘ Aviiihunnnon homfle) . 

Saunders’s spe(dniens are jdaced here because he says that they 
are very close to this form. All the species of Antithamnion s(*em 
to be (M)nne(‘ted by intermediate forms from th(‘ simjjh^st forms 
of .1. horfidp up to thi‘ most eomj)lex forms of A. Ptflaisai or A. 
suhidnifUH. We may W(*ll believe with Kjellman (bSSd, [), |H1) 
that '^the ^(mus AnfithamHion is a youn^jr ^en us whose spe(*ies 
are in course of development, no marked ditferentiation bein^^ as 
yet established and the transitional foriiis not having disappeared.^^ 

Platythamnion heteromorphum f. typicum Setehell and 
(lardiier comb. uov. 

(!ast ashore. West coast of Whidbey Island, Wash.. iV.L.fi., 
Nos. 1()4!, 4081; Friday Harbor, Han Juan Island, Wash., 
Tihh'n, No. JIO!, under CaUithamnion suhuhdum. 

The plants referred here seem to agree well with the descrip- 
tions of J. G. Agardh (1879, p. 2J, and 1892, pp. 22, 23.) The 
pinnuh*s have branchlets distichous and on both sides below, but 
secund and on the ui)per side, above. 
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Platsrthamnion heteromorphum f. reversum Set<*hell and 
(jardnor f. iiov. Platp: 25. 

Cant ashon*. West noast of Whidbey Island, Wash., X.L.G.. 
Nos. 8!, 621! 

This form differs from the last in the branehlefs of the u])]K‘r 
])innnles beinfjf seeund and on the lower side, as shown in the 
fif^n^re ((noted above. It may be only a (*asual variation, but it 
d(\stn’ves at least a form-name and mort* study in its iijitive 
wat(Ts. 

Ceramium rubrum (Hudson) A^rardh. 

Berinj^: Sea, HctI). rnicersitij of California (2 specnmeus 
without name of (^olle(*tor, but date of 1S!)2); St. Lawreiu'e 
Island and Port Clareiie(\ Alaska, KjeUman p. ‘V2) ; 

PriiK'.e William Sound and Sitka, Alaska, Saunders (P)01, ]>. 
4d9); Hs(|uimalt, H. (\, Ifarcf/j {1H62, p. 175); Vam'ouver 
Island, li. P., f! . C. Agardh (1864, )>. 48); Puj^et Sound, Hailey 
and Harrvy (1862, p. 164). 

We ijuote und(‘r this name the* speeimens referred here by 
others and whi(di we ljav(‘ not been able to examine. We ft‘el 
(*t*rtain that a eareful study will show that mor<^ than on(‘ sp(‘(*ies, 
in the later .sense of .1. H. Aj^jardh (1894, under (’eramium). has 
b(H*n in(*lud<*d. We d(» not feel at all certain that the Beriu*^: 
Sea s])eeimens are C. rnhrntn in the narrower sense. 

Ceramium rubrum var. Pacificum Pollins. 

Port Kenfrew. B. (\, Hnthr and Pidley, No. 40; west (‘oast 
of Whidbey Island, Wash., X.L.G.. No. 117! ; Traeyton, Kit- 
sap County, Wash., Tilden. No. 207!, under Cera mi am 
diaphan am. 

The plant refiured here is eommon on the western (toasts of 
North Ameri(*a from Pujjet Sound to Lower California, but the 
name is merely provisional since it may be referred later under 
some other of the C. raZ/ra/a-^roup. The specimen of Miss 
Tilden’s American Alga' is a fragment, but seems to belong here, 
certainly not under Ceramium diaphan um (Lightfoot) Agardh. 

Ceramium cancellarum Agardh. 

Esquimalt, B. 0., Harvey (1862, p. 175). 

Unknown to us. 



346 


University of California Publications. 


fBOTANV 


Ceramium codicola J. A^?ardh. 

On Codium mttcronafnm f. Gnlifomivmn, Sitka, Alaska, 
fSaufiders (1901, p. 489); Ludlow Bay, defferson County, Wash., 
X.L.a., No. 489! 

Tho specimens collected at Ludlow Bay are well developed 
and have both (‘ystoeari)s and tetrasporaiiji’fia. 

Ceramium tenuissimum (Lyn^byt^) d. A^^ardh. 

On sti(‘ks and stones in braekish or muddy water, upper sub- 
litoral zone. Estiuimalt, B. C., Ifarreff (lSG2,p. ITd); Whidbey 
Island, Wash., X,L.G., No. 286! 

We are indebted to Mr. F. S. Collins for the determination 
of the i)lant from Whid])ey Island. 

Ceramium* Californicum d. A^ardh. 

On al^a^ in the upi)er sublitoral zone. Escpiimalt and Foint 
Kol)e]‘ts, B. (\, JIarrey (1862, j). 17.1, under Gemin‘nnn din- 
pJnnnun); w(*st (*oast of Whidlay Island, Wash., X.LJL, Nos. 
617!, 617a!, 618! 

We have not seen Harvey’s jdants, but ref(‘i* them here be(*ause 
th<‘ rt‘st of the west (‘oast C. dinphnnmn has becm ])la<*(‘d undei* 
this si)eei('s. The Whidbey Island s])e<*iniens an* typi(*al and 
show (‘ysto<'ar[)s, t<*trasporan< 2 :ia, and antheridia. 

Microcladia borealis Ku]>reeht. 

Oil I’oeks in tin* litoral zone. rnahiska, Alaska, Unpnvhi 
(18.11, ]). 2.19); Pinnaeles,” Bay of Tnalaska, Alaska, IV.vl.N. 
nnd A.A.L., No. .1004! ; west shore of Amaknak Island, Bav of 
Cnalaska, Alaska, W.A.S. and A.A.L., No. .82.16!; 
Nootka’^ and Fort Vamaaiver, B. C., //arre// ( 18.12, j). 210) ; 
Strait of dual! de Fu(*a, B. (’., Hartuy (1862, p. 17.1); Bu^t^t 
Sound, Snnndi^rs (1901, j). 449); Port Renfrew, B. (h, linf/er 
and Polley, No. 18; west eoast of Whidbey Island, Wash., 
X.L.G., No. 172a! ; Friday Harbor, San duan Island, Wash., 
A./v.f/., No. 222! 

This spe(des is fairly ('.ommon on the shores of the Bay of 
ITialaska, but was not found, nor is it reporbal, from any of the 
shores until the re^ 2 :ion of Pujjet Sound is rea<*hed. Itiseommou 
aloiij^ the (foast of Orefi;on and on that of California down to the 
neij^hborhood of Point Coneeption. 
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Microcladia Californica Farlow. 

Port Renfrew, B. C., HutUr and Policy, No. 33. 

The determination is by Mr. F. S. Collins and the sp^ndmen is 
l)reserved in his herbarinin. 

Microcladia Coulteri Harvey. 

On in the ni)per snl)litor.il zone. Esqnimalt, B. C., 

Harvey (1802, p. 173); Por^Renfrew, B. C., Butler and Policy, 
No. 37; Strait of 3 nan de Fuea, G. IP. JAchtenthahr; west eoast 
of Whidbey Island, Wash., X.L.G., Nos. 20!, 371, 99! 

The ])lants from Wlii(l))ey Island have {^ood involn(*rate eysto- 
<*arj)s and <*f>nseqiiently belon<i: Inav. Miss Tilden has distributed 
a speeiimni (No. 200!) from Traeyton, Kitsap County, Wash., 
vvhieh probably belonjifs here, but the spe(*imen is fragmentary 
and .sterih‘ and may l»elon|^ to the pre<*edini? spe(des. 

Rhodochorton Rothii (Turton) Naej^eli. 

On ro(‘ks in the litoral zone. St. Miehael, Alaska, W.A.S., 
Nos. 3244x!, 3133x!; Prinee William Sound, Alaska, Saunder.*i 
(1901, I). 440) ; Vietoria, B. (\, X.L.G.. No. 330!; Hof? Island, 
n(‘ar LaConner, Skaj^it County, Wash., X.L.G., No. 307! 

Some of the specdnums bear tetrasporanjjfia, notably No. 
3244x. 

Rhodochorton subimmersum Setelull and Garduei SJ). nov. 
Platk 17. 

Ib'ostrate tilaments immersed in the eortt‘.v of the host ])lant, 
^ivin<»: rise to simi»le (‘re(‘t tilaments whicdi projeet above the 
surfa(*e of the host, and bear the tetrasporaii^ia at the ti])s. 
Tetras])oran^ia one or two at the tip of an ereet filament, 
(unieiately divided. 

Forming irrejirular i)at(*hes in the frond of Gratvloupia Cut- 
leriw. West eoast of Whidbey Island, Wash., X.L.G., Nos. 
289!, 289a! 

This minute, somewhat immer.sed si)e<*ies differs from any- 
thing that has been des<*ribed, unless it be Gallithamnion humilp 
Kuetzing, fip:ured in the Tabula^ Phyeolofi^km ( Vol. 11 pi. 38, 1) . 
A careful eoniparison with the original will be necessary to 
determine whetlier they are the same or not. 
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Family GLOIOSIPHONIACEJ5. 

Gloiopeltis furcata (P. & R.) J. A^rardh. 

Ou rocks ill the litoral zone. North Paeitle OcH^au, Pastels 
atiil Euprevht (1840, p. 19, under Dumont ki furcata) \ Shninai^iu 
Islands, Alaska, Saunders (1901, jf. 440); Uyak Bay, Kadiak 
Island, Alaska, W.A.S. and A.A.L,, No. 0089!; Yakiitaf Bay, 
Sitka, and Annette Island, Alaska, Sauuders (1901, i). 440); 
Port Renfrew, B. Putter and Polletf, No. ‘J8!, and in PolJins, 
Holden and Setehell, P. B.-A., No. 9451) ! ; Brown Island, San 
Juan County, Wash., THden, No. 805! ; west coast of Whidhey 
Island, Wash., A. L.G., No. 198!, and in Collins, llohUui and 
Set(*hell, P. B.-A., No. i)45a! ; San Juan Island, Wash., A'.A.f/., 
No. 198a! 

Gloiosiphonia Californica (Farlow) J. A^ardh. 

On ro(*ks and on wood in the ujiper siihlitoral zone*, and 
in tide pools in tin* litoral zone. Prince William Sound, Alaska, 
Saunders ( 1901 , j). 440) ; Esquiinalt, B. C., IC.A.N., No. 1809!: 
Port Anj»:elcs, (Jallam (bounty. Wash., (i . IF. ldchienthaler\ 
Pleasant Beaeh, Kitsap (-ounty. Wash., X.L.G., No. 848! 

This plant was first described by Farlow undin* Neinastoma, 
(1877, p. 243), later referred to 01oiosi|)honia by J. O. Aijardh 
(1884, ]). 10), and still later to (!alosij)honia (1899, p. 88). 
Probably to bt* iinJuded under tliis s])ecies are Halymenia Ikjuhtta 
Harvey (1802, p. 178) and Gloiosiphonia Harvey (1802, 

p. 174), from Fs(iuiinalt, B. (!. 

Gloiosiphonia verticillaris Farlow. 

On stones in the upper sublitoral zone. Port Renfrew, B. C., 
Tilden, No. 205!; near Port Townsend, Wash., N.L.O.\ , west 
coast of Whidbey Island, Wash., A.L.G., No. 169! 

Apjiarently a very rare species in the region of Puget Sound. 
It occurs also on the (toast of California, but unless it is detected 
at the period^ of growth (spring), it might be searched for in 


vain. 
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Family (IKATELOUPIACK^:. 

iCodes nitidissima *1. A^^ardh. 

(<ast ashore, pro])al)ly f^*owinpf in tin* snblitoral zone at a 
depth of several fatlioms. West eoast of Wliidhey Island, 
Wash., X.Jj.a., Nos. ir)2!,»I87!, and in Collins, Holden and 
Setc'hell, P. H.-A., No. 94G! 

The dis(*ove)*y of this New Zealand sp(M‘ies on the (*(>ast of 
(-alifornia has been annonn(*ed by om^ of ns {(*f. Set<'hell, 1901, 
p. 120) and now we have the op))ortnnity of re(M)rdin<^ its 
oeeurnnnM* in the re<rion of Pnjjet Sound. The si)e(*iniens dis- 
tributed show both eysto(*ar])s and tetrasporanji^ia and arrive in 
habit an<l stiMK'ture with an aiithenti(‘ speeinieii distributed by.I. (4. 
Aj^ardh. The shiny ai)pearan(*e of the snrfaee of the frond whieh 
is rt*sponsible for the speeifi<* name seems to depeiid n])on a^re and 
(‘ireiimstanees (»f pr(‘])aration of the sp(M*imen, beiiij*; very ])ro- 
nonn<*ed in some s))e(*imens and absolutely lac'kino* in others. 

Grateloupia Cutleriae (Hinder) J. Af^anlh. 

(’ast ashore* from the upi)er sublitoral zone. Wf^st (*oast (»f 
Whidbey Island, Wash., X.L.G,. Nos. 98!. 13')!. 14(S!, 191! 

The .sj)eeimens from Whidbey Island are all lar^ire and more 
or less j)innatt‘, and a^ree well with the ti^nres of this si)eeies in 
Knetzinj^’s Tabula* Hhy(*olofi:i(*a* ())1. Oo. 3G, and 37. esiMM'ially 
with the last). Some of tin* speeimens hav(* the ''pinna*" lar»:e 
and aj^ain onee or twi(‘e pinnate. Both eystoearpii* and tetra- 
sporie plants liave b<*en fcaind. Older foi-ms are to be distin- 
fj^uished from some foi-ins of Prionifis LijaJlii ehit*tly by their 
softer texture. 

Grateloupia pinnata (P. & K.) Setehell. 

On roeks in the uj)i)er litoral zone. Norfolk Sound (near 
Sitka), Alaska, Posteh and Rnprevht (1840, p. 18, under Iridaa 
pinnata); Port Kenfrew, B. C.. Bnfler and Policy, No. 87. and 
in Collins, Holden and Setehell, P. B.-A., No. 947! ; Traeyton, 
Kitsap County, Wash., Tildcn, No. 222!, under Gigarfina 
nticrophylla , 
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The sjieeimens iiududed under this name, other than the type, 
have been compared with an authentic specimen in Herb. Farlow 
by F. S. Collins, who reports that they are of the same general 
habit as the Kui)recht specimens, but that the latter are coarser. 
We feel that it is reasonably safe to quote them under this species, 
since there is no doubt but that the IriiUva pimiata P. & 11. is a 
Crateloupia, with Norfolk Sound in the region of Sitka, Alaska, 
for the tyi)e lo(*ality. Miss TildeiPs specimen is young, but seems 
certainly to belong here and has nothing in <*ommon with Cigar- 
fiaa microphylla Harv(‘y. The s])ecimens (*ollected at Port Ren- 
f]-ew have both cystocarps and tetras])orangia. This sp(‘(*i('s has 
nothing to do with Gratfloa}na phniaia (Hooker and Harvey) 4. 
Agardh, whi<*h, if retained in this genus, may, if wt* follow 
l)riority, need a new s]K‘(dfic name. 

Prionitis Lyallii Harvey. 

We have had the ojiportunity of (^xaniining the cotypes of 
several of the forms of this species in Herb. Farlow and of (‘om- 
pariiig these with considerable material (*oll(*<*ted on the coasts of 
Pug(‘t Sound and of California. We have (*ome to th(‘ (‘oiuOusion 
that there exist at least four well marked s])ecies on the w(^st(*rn 
<M)ast of North Antei’ica, viz.: P. Lyalli Harvey, P. laurfulata 
Harv<*y, P. angusta (Harvey) Setchell, and P, deripifas (Mon- 
tague) 4. Agardh. These have been distributed as follows: — 

P. Lyallii f. nortHalis — (kdlins, Holden and Setchell, V. 
B.-A., No. 448!, Farlow, Anderson and Eaton, Alg. Exsicc. 
Am. Bor., No. 24! ; P, Lyallii f. gladiafa — Collins, Hohhm and 
Set(*hell, P. B.-A., No. XXV!; P. laarrolata — Farlow, Ander- 
son and Eaton, Alg. Exsicc. Am. Bor., No. Hla!, Collins, Holden 
and S(‘tchell, P. B.-A., No. ll)f)a!; P, aagusta — Farlow, Ander- 
son and Eaton, Alg. Exsicc. Am. Bor., No. 81B!, Collins, 
Holden and Setchell, P. B.-A., No. XXIV! ; deripiens — Collins, 
Holden and Setchell, P. B.-A., No. 19!)b! 

Prionitis Lyallii is to be distinguished by having its branches 
and braiK'blets decidedly contracted at the base and more or less 
gladiate. It approaches P. laneeolata too closely at times. Har- 
vey has separated the various fonns under a number of form- 
names which are given below. They pass into one another by 
insensible gradations. 
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Prionitis Lyallii f. lanceolata Harvey. 

Es(iuitnalt, B. (18G2, p. .l78). 

Prionitis Lyallii f. ornata Harvey. 

Esquiiualt, B. C., Harvey (1802, ]). 178) ; west eoast of Whid- 
bey Island, Wash., N.L.G., No. 688!, and in (^)llins, Holden and 
Setehell, P. B.-A., No. 949! 

The speeinien distributed (*orresponds fairly well to the 
description of Ilarvtw, ex(*ept that it is mindi more bramdied and 
of firmer texture. Miss Tilden has distributed a scrap under No. 
204 of her American Al^tv which may behuijj^ her(\ It (anne from 
Port On'hard, Kitsaj) Pounty, Wash. 

Prionitis Lyallii f. normalis Harvey. 

Ks<iuimalt, B. Harvey (1862, j). 178); Penn’s (V)ve, near 
(’oupeville, east (*oast of Whidbey Island, Wash., X.L.G., No. 
6.1!; n(‘ar Seattle, Wash., Tilden, No. 802!, under Farlowia 
conipressa . 

W(‘ havt* been abh* to examine a cotype of this form in Herb. 
Farlow and can nd’ei* the spe<*imens <iuoted above with confidence. 

Prionitis Lyallii f. gladiata Setehell. 

Port Renfrew, B. Hafler and PoUey. No. 7r). 

Prionitis Lyallii f. densissima Harvey. 

On ro<*ks in tidt* ])ools, upper litoral zone. Esrpiimalt, B. (’., 
Harveyl (1862, p. 174). X.L.G.. N(>. 689!, and in Pollins, 
Holden and Set<‘hell. P. B.-A., No. 948!; Port Renfrew, B. (\, 
linfler and Polley, No. 119!; Fairhaven, Wash., X.L.G., No. 
78! ; Whidbey Island, Wash., X.L.G.l ; San .luan Island, Wash., 
Tilden j No. 808!, \\m\cv Prionitis lanceolata . 

These ))lants a^ve well with a speciimm from Harvey in 
Herb. Parlow. 

Prionitis Lyallii f. intermedia Hcxrvey. 

FiS(|uimalt, B. (\, Harvey (1862, ]). 174). 

Prionitis Lyallii f. dilatata Harvey. 

Esquimalt, B. C\, Harvey (1862,“ p! 174). 
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Prionitis Lyallii f. depauperata Harvey. 

Bvsqiiimalt, B. C., Harvey (1862, p. 174). 

Prionitis lanceolata Harvey. 

Sound, Bailey and Harvey (1862, p. 162). 

We have never seen a speeimen of iindoii])ted P, lanceolata 
froni our territory. 

Prionitis lanceolata? var. filicina Harvey. 

Es(juinialt, B. V., Harvey (1862, p. 174). 

Prionitis jubatad. Aj^ardh. 

Sitka, Alaska, Kx. Herb. Ar/n/. Petrop.'^ in Herb. F^irlow!, 
under Celidinm crass ifolin rn . 

Two speeiinens art* preserved in Herb. Farlow, liavinj*; eornt* 
from the Herbarium of tlie St. Petersburg Aeademy and bearinji: 
the name of (ielidinm crassifolinin . Tliis is tlie name, eredited 
to Postels and Rui)re(*ht, fi^iven by J. (i. A^rardh (1876, p. Bib) 
under his Prionitis jnhata. The plants seem to belon<j: to a dwarf 
form of Prionitis lanceolata ^ but not eertainly so. 

Cryptonemia obovatad. A^^ardh. 

Altatdied to pebbles in the upper sublitoral zont*. Prinet* 
William Sound, Alaska and in Piif^td Sound, Saunders (11)01, 
p. 440). 


Family I)l M()NTIA(^E.E. 

Dumontia filiformis (Lyn^rbye) d. A^^ardh. 

On stones in the middle litoral zone. Port C-larenee, Alaska, 
Kjellman (1889, ]>. 80); east shore (A Amaknak Island, Bay of 
Unalaska, Alaska, W.A.S, and A. A, L,, No. 8277!; west shore of 
Amaknak Island, Bay of Unalaska, Alaska, ir.A.*S\ and A. A. L,, 
No. 5001 ! ; Shumai^in Islands, Kukak Bay, (k)ok Inlet, and 1 Yinee 
William Sound, Alaska, Saunders (1901, p. 440). 

From what Kjellman says (1889, p. 80), it seems that there 
may be reasons for separating the plant of the North Pacnfle from 
that of the North Atlantic. We have had little opportunity for 
examining the plant of the latter region, while the plants of the 
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North Patdfie aeressibh^ to us are all tetrasporie. (V)ueeruiu^ 
the synonymy and adoption of the name, we have followed the 
general usage aeciording to J. (i. Agardh (187G, p, 257) even 
after a eareful eoiisideration of the elaborate dis(nissi<)n of 
Rupreeht (1851, pj). 205-808, under J>, ronioria) . Most of the 
speeies placed under Dumoiitia by Postels and Kuprecht are tf) be 
I'eferred to Halosacffion or (Tloio))eltis, while 7>. Clava and 
I), roronata are, ae(*ording to Rupreeht (1851, p. 2SG), of animal 
rather than of j)hint nature, although the latter has been referred 
to as ])ossiblv ])eing a Cliffiaagituu . 

Cryptosiphonia Woodii d. Agardh. 

On ro(*ks more or le.ss ex|»os(Ml to the wav(*s, in the litoral 
zone. West sliore of Aniaknak Island, Ray of Tnalaska, Alaska, 
ir./l.N. and A. A.!.., No.2>2G7I : near lliuliuk. Unalaska, Alaska, 
\V.A,S and A.A.L.. Nos. 4080!, 5010! : Sitka, Alaska, W,A.S. 
and No. 5207! ; Vaiu'ouver Island, R. (\, ff . G. Agardh 

(1870, p, 15, under l^ikta Woodii): we.st coast of Whidla‘y 
Island, Wash., A.L.G.. No. 5! 

It seems that the more densely branched, bushy speides whi(di 
does not (*ollapse when removed from the water, is Grjfjdosi- 
pJionia Woodii and not tht‘ .slender i)lant which (*olIapses. Th(‘ 
latter has passed among Oalifornian algologists under this name. 
howev(‘r, and hasbeim distributed by one of us (in CVdlins, Holden 
and Setehell, P, R.-A., No. 440!) under it, but is really to be 
])laeed under the next speeies. It may be doubt(‘d whether the 
two specdes (as now recognized) represent more than div(*rgent 
forms of one rather vai’ied speeit*s! 

Cryptosiphonia Grayanad. Agardh. 

On rocks in tin* litoral zoiu‘. Harvester Island, Uyak Ray, 
Kadiak Island, Alaska, 115.4. *S’. and A.A.Jj,. No. 512G! ; Kukak 
Bay, Alaska, Satnuhrs (1001, p. 441); Orea, Alaska, W.A.S, 
and A.A.L., No. 51G0!: Yakutat Ray, Sitka, and Wrangell, 
Alaska, Saunders (1001, p. 441); Vancouver Island, B. 

J. G. Agardh (1870, p. 15, under Pikea Gratjana); west coast of 
Whidbey Island, Wash., X.L.G., No. 5a! 
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Farlowia mollis (Harvey and Bailey) Farlow and Setehell. 

On roeks in the upper part of the sublitoral zone. Puf^et 
Sound, Harvey aad Bailey (1851, p. 872), Bailey and Harvey 
(1862, p. 168, pi. 6, f. 3, 4), both under Gigartina mollis; 
Strait of Juan de Fuea, Harvey (1862, y). 178, under Gigartina 
mollis) ; Port Renfrew, B. (b, Butler and Volley, Nos. 86! , 122! ; 
west eoast of Whidbey Island, Wash., X.L.G., Nos. 118!, 
214!, 239! 

As stated under No. 898 of (V)llins, Holden and Setehell, 
P. B.-A., the ydaiit named Gigartina mollis ])y Harvey and 
Bailey is really a Farlowda and elosely r(‘lat(‘d to, y)erhai)s iden> 
ti<*al with, Farlonda' eompressa J. Affardh. It is, howt‘ver, a 
smaller, thinner, usually more ])innate plant than tlu^ type* of 
that species. C^aliforiiian s])eeimens have been distributed under 
the number of the P. B.-A. quoted abov(*. 

Sarcophyllis arctica Kjellman. 

On roeks in tide jxxds in the litoral zone and in the nppt*r 
sublitoral zom*. Port Clarenee, Alaska, Kjellman (1889, p. 28); 
west shore of Amaknak Island,. Bay of Unalaska, Alaska, W.A .N. 
and A.A./y., Nos. 8248!, 5(42! ; near lliuliuk, Tnalaska, Alaska, 
ir.A.N. ((nd A.AJj., No. 4072!; Shuma^dn Islands. Alaska, 
Saunders (1901, p. 441, under Dilsea a ret tea); Ala.ska, 

A.A.L., No. 5058!; Karluk, Kadiak Island, Alaska, ir.A.N., 
No. 5067!; r.vak Bay, Kadiak island, Alaska, IP.A.N. and 
A.AJj., No. 5079a! 

We piefer to retain the j^enerie name Sareoi)hyllis for (his 
^(uius, in ])]*eferen(*e to the naim* Dilsea, since for sonn* twenty- 
five or mo?*t* years it has been usi‘d, and the name Dilsea, doubtful 
and resuri*(‘eted only recently from oblivion, luis no rights tVom 
usage. 

Sarcophyllis Callfornica J. Agardh. 

On roeks in the uy)per sublitoral zone. Uiiga, Alaska, J, B, 
Downing, No. 5786!; Orca, Alaska, Saunders, No. 318!, (1901, 
p. 441, under Dilsea Califomiea); Port Renfrew, B. 0., Butler 
and Volley, Nos. 71!, 80!;' west eoast of Whidbey Island, 
Wash., NJjJV, Nos. 274!, 283!; San Juan Island, Wash., 
Tilden, No. 323!, under Turnerella Mertensiana , 
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Whether all the plants plaeed under this name are to be 
ineluded in one species may perha|)s be doubted. Nevertheless, 
it is our experien(*.e with this spindes on the ('oast of California, 
that it varies mueh in size, eolor, shape and thiekness, acviordinj^ 
to the season, a|?e,.and exposure. The speeimen of Miss Tildeii 
is a lar^i^e fra^nent with ffood eystor^arpie fruit, whi(*li is (*learly 
that of Sar(*ophyllis. 

Sarcophyllis pygrmaea Setehell (*omb. nov. 19. 

IN)rt Keufrew, 11. C., Bntler and PoUeif, No. 46! 

Tlie speeimens of Misses Butler and Polley a^^^ree well with 
the si)e(*imens of tliis si)eei(‘s issued by one of us in Collins, 
Holden and Setehell, P. B.-A., No. 3!)6, under Sarngdiyllfs 
('ali/ornira f. puf/nata, and deseribed later under tlie name of 
Pilseft pimmaa (ef. Setehell, 1901, p. 12()). Very little of the 
horizontal tliallus app(*ars in the s]u‘eimens, but in every other 
r(‘spe(*t the a<i:ret*ment is i)erfeet. 

Constantinea rosa-marina ((timdin) P. & K. 

On st<uies and shells in the lower litoral and sublitornl zones, 
most (M)ninionly eollcMded wIhui (*ast ashort*. St. Paul Island, 
Alaska, Unprevht (1S51, pp. 232, 262), Ibu'b. />. (\ Eaton\\ 
near Iliuliuk, Cualaska, Alaska, W ,A ,S, and A .A.L., Nos.40S2!, 
40S6!; Un^a, Alaska, A .A . /v., No. 5049a! ; Uyak Bay, Kadiak 
Island, Alaska, W.A.S, and A.A.L., No. 5092! : Prinee William 
Sound, Alaska, Sannders, No. 29S! (1901, ]). 441). 

Various <>|)inions have been held as to whetluu* this plant is 
to be (‘onsidered as beinj; distinet from the next or not. From 
the mat(M*ials at juvsent a(*eessible to us, we hold that it is to be 
distin^juished from the next by the maniuT of the origin of the 
new bhuh's. In this spe<*ies. as far as we (‘an .jud‘^(' from the 
fij^ure of (Imelin (176S, ])1. 5, f. 2 and 2a) the new blade a]>pears 
lirst as a ix)snlate or saueer-shaped, nearly sessile stru(*ture, and 
this is farther shown in the description and i)late of Posttds and 
Rupiwht (1840, )), 17, pi. 30). In the next species, as sho\Mi in 
plate 18, figfure 18, the hrst appearan<*(‘ of the new proliferation 
is in the form of a subulate structure whi(‘h {^n-ows to some 
considerable length before the blade propiu* mab^s its appearance. 
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III Constanfiuea simplex Setchell (1901, j). 127), the proliferation 
is also rosulate (ef. Plate 18, f. 19-21). (J, rosa-marhia is not 

so ami)le a plant as the next, but this may not hold when more 
material is available for eomparison. 

Constantinea Sitchensis P. & R. Plate 18. 

On roeks in the up])er sublitoral zone, fre(|uently east aslior(‘ 
in (‘onsiderable quantity. Sitka, Alaska, Posfels and Raprerhf 
(1840, ]). 17) ; Vhdoria, H. C., Harvf'y (1862, ]>. 172) ; Esquimalt, 
B. (\, Tilden, No. 2081; west eoast of Whidb(*y Island, Wash., 
X.L.ti., Nos. 94!, 685!; Mats-Mats Hay, defferson (kninty, 
Wash., A. />.</., in CNdlins, Holden and Setehell, P. H.-A., No. 
950!; San d nan Island, Wash., X.L.G.l 

W(‘ feel very (*ertain of all the ])lauts refen*(*d to this s]M‘eit‘s, 
but feel, also, that we may have referred some of this speines to 
the preirdinj?, parti(‘ularly the plant from Prinee William Sound. 
E. M. Freeman (18i)J)a) has jjfiven a very formal a(*<*ount of tin* 
strueture of this speeies (under the naim‘ of Coustaniineii rosa- 
marina) but has ne{^leet(‘d to treat of the most imiiortant poini, 
viz.: the imdhod of proliferation. 


Family NEMASTOMAFE.E. 

Schizymenia Dubyid. A^ardh. 

Esquimalt, B. (\, Harvey (1862, [>. 174). 

We know nothing of this plant, but sus])eet that we may have 
inelud(*d it under Sarcophyllis Californica , 

Schizymenia coccinea Harvey. 

In 14 fathoms. Griffin Bay, San duan Island, Wash., Harvey 
(1862, p. 174). 

We have lieen able to examine a small fragment ot the type 
presei'ved in Herb. P^arlow, and while we eannot be eertain, we 
think that it is the same as the ])lant we have plaeed under 
^ Hades n i fi dissi m a . 
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Family SQUAMARIACE^. 

Petrocelis Middendorfii (Rupre(*-ht) Kjellmaii. 

Forming a (*lose (*>overing on rocks in the ui)i)er litoral zone. 
Harvester Island, Uyak Bay, Kadiak Island, Alaska, ^y.A.S. 
and A.A.L., No. 5124! ; west coast of Whidhey Island, Wash., 
N.L.a.. Nos. 741, 2G2!, 48H! 

Our i)lants are all sterile, but have the pronounced basal 
]>ortion, bramdiiiig, et<‘., characteristic of this spe(*ies. 

Cruoria Pacifica Kjelbnan. 

On stones and mussel shells, in the upper sublitoral zone. 
Port Olarence, Alaska, Hjf^litnan (1889. p. 2G). 


Family OOHALLINACE.E. 

The (*rusta<*eous forms have all been submitted to M. Foslie, 
of Trondheim, Norway, who has determined them and examined 
and ai)prove<l the following account of the si)ecies (under the 
first four genera) . 

Clathromorphum circumscriptum (Stromifelt) Foslie. 

On stones in tide ]>ools in the litoral and sublitoral zones. 
Port Olarence, Alaska. Kjelhnan, (1889, }). 22, under Litho- 
thaninioH dnrnm)\ near Iliuliuk, X^nalaska, Alaska, IP.A.aS. and 
A.A.Ij., Nos. 40221, 4081a!: Kukak Bay and Sitka, Alaska, 
Sannders ( 1901 , ]). 442) . 

Clathromorphum compactum (Kjellman) Foslie. 

On mussel shells, lower litoral zone. St. Michael, Alaska, 
W.A.S., No. oloGyi ; Prince William Sound, Ahnska. Sannders 
(1901, p. 422, under LitJudhamnion aanintrium) . 

Clathromorphum loculosum (Kjellman) Fo.sli(‘. 

St. Lawrence Island, Alaska, Kjf^llinan p. 21, under 

JAthothamnion loculnsnnt) . 


BoT.-'JI 
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Lithothamnion glaciale Kjellman. 

In fclie upper eJitoral and lower sublitoral zones. Shumagin 
Islands, Kukak Bay, and Prince William Sound, Alaska, 
ISaanders (1901, p. 442). 

Lithothamnion glaciale f. Foslie. 

West coast of Wliidbey Island, Wash., X.L.G., No. 134! 

Lithothamnion Sonderi f. Pacifica Foslie. 

On rocks, upper sublitoral zone. Channel Ro<tks, near Seattle, 
Wash., A./v.6\, No. 604! 

Lithothamnion phymatodeum Foslie. 

West coast of Whidbey Island, Wa.sh., N.L.O., No. 653! 

Lithothamnion laeve (Stnemfelt) Foslie. 

On rocks in the sublitoral zone. Kukak Bay, Alaska, Sainidurs 
(1901, p. 442). 

Lithothamnion laeve f. tenue (Kjellman) Foslie. 

On mussel shells in the u])i)er sublitoral zone. Port Clar- 
ence, Alaska, Kjellman (IH89, p. 22, under Lithopliyllum ^ 

Lithothamnion Californicum Foslie. 

Upper sublitoral zone. Port Kenfrew, B. C., Ypudo; Channel 
Rocks, near Seattle, Wash., A. L.t?., No. 654! (in part). 

Lithothamnion conchatum Setchell and Foslie. 

On Ain])hiroa. Port Renfrew, B. C., Yfndo (Foslie, 1902, 
p. 6); west coast of Whidbey Island, Wash., N.L.G., No. 83a! 

Probably ^^Mplobpsia patens'^ of Saunders (1901, p. 441) from 
Prince William Sound, on Amphiroa, belongs here. 

Lithophyllum tumidulum Foslie. 

On Afnifpldfia roncintta. West coast of Whidbey Island, 
Wash., iV.L.r;., No. 658! 

Lithophyllum (Eulithophyllum) incrustansf. orbicularis Foslie. 
Port Renfrew, B.C., Yendo. 

Lithophyllum (Lepidomorphum) FarlowiI Foslie. 

Sitka, Alaska, Saundprs (1901, p. 442). 
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Lithophyllum Farlowii f.? Poslie. 

On limpet shells. West coast of Whidbey Island, Wash., 
N,L.a., No. 657! 

Lithophyllum sp. nov. Foslie. 

On limpet shells. West coast of Whidbey Island, Wash., 
NJj.G., Nos. 6551, 656! 

Lithophyllum (Lepidomorphum) Yendoi Foslie. 

On rocks in the siiblitoral zone. Sitka, Alaska, Saunders 
(1901, p. 442). 

Foslie remarks (1901, j). 1^1) that it is a (piestioii whether L, 
Yendoi and L. df'ripif us must not be <*onsidered as forms of one 
and the same species. 

Melobesia Zostericolum f. mediocris Foslie. 

On Phyllospadix. Port Renfrew, B. (\, Vendor west coast 
of Whidbey Island, Wash., N.LJi,, No. 271! 

Melobesia (Heteroderma) marginata Setchell and Foslie. 

On Laurenvia pinnafifida, N.L.G., No. 270! and on Odon^ 
thalia sewirosfata, N.L.G., No. 269!, both on the west (‘oast of 
Whidbey Island, Wash. 

Amphiroa Aspergillum f. nana Settdndl and Gardner f. nov. 

In loose and small tufts, among othei* algjv on the rocks. 
Fronds short, 2-‘l cm. high, with branches and branchlets 
pinnately arranged as in the type. This form differs from the 
typical form only in its dwarf condition. 

Upper sublitoral zone. East Sound, Orcas Island, Wash., 
No. 482! The only oc(*urren(*e of this species as yet in 
our territory is this dwarf form from ()r(‘as Island. The typical 
form is found in abundain^e on the (*oast of (hilifornia, and has 
been distributed in Collins, Holden and Setchell, P. B.-A., No. 
498, under Amphiroa nodulosa, 

Amphiroa cretacea (P. & R.) Areschoug. 

Attached to rocks or even to the spines of sea urchins, in 
tide pools in the litoral zone and descending to a depth of 10 
fathoms or more in the sublitoral zone. St. Lawrence Island 
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and Port Clareiioe, Alaska, Kjellmmi (1889, p. 21); St. Paul 
Island, Alaska, Setrhell (1899, p. 595); west shore of Amaknak 
Island, Bay of l^nalaska, Alaska, W.A.S. and A.A.L., No, 
3242! ; Unalaska, Alaska, Pastels and Ruprecht (1840, p. 20, 
under (hmllina eretaeea) \ near Tliiiliiik, Unalaska, Alaska, 
W.A.t^. and A.A.L,, Nos, 4093!, 4075!; Uyuk Bay, Kadiak 
Island, Alaska, W.A.S. and A.A.L., No, 5088! ; Port Kenfrew, 
B, C,, Yendo (1902, p, 714). 

This speeies is to he distin^^:nished from the forms of the next 
])y tlie fact that its joints are always eylindricral and never flat- 
ten(Ml in any i)ortion of the frond. We hav(‘ not attempted to 
distintrnish between the forms, l)ut we a^ree with Yendo that 
Aniplnroa Tasman ira Kuetziiif^ is ])rohably but a form of this 
speeies and that it, or a similar form, oe<*nrs in our territory. 
Of the jdants aeeessible to us and enumerated above, Nos. 3242 
and 4075 are the tyi)ieal form; No. 4093, whieh is from water 
of 10 fathoms in depth, agrees with th(‘ f. Tasmanira Yendo; 
while No. 5088 shows sj)eeimens of both forms {^rowin^ int(*r- 
mixed. 

Amphiroa tuberculosa (P. & R.) Endlieher (in extended scuise). 

After a loii^ study of the forms of Amphiroa with flat- 
tened joints from the western eoast of North Ameriea, w<‘ 
have eome to the (*ouelusiou that they ar(‘ all forms of om* 
polymorphous speeies, the forms owinjj their veiw eonsiderabb* 
differenees to variations in the environmental conditions under 
whieh they may be found ^rowdng:. It is our ex])eriemfe that all 
of the jointed Uorallinat^ea* are very suseei)tible to such eondi- 
tions as ^^reater or less depth of submerj^:enee, varyiiif? lifi^ht, 
tem|)erature, impurity or purity of water, espi^eially the admix- 
ture, continuous or otherwise, of fresh w’ater, exposui*e to air and 
sun when emergent, et(*. The f>^rinding of sand in the currents 
fiowdiig over them or the mutilations by animals, produce vari- 
ations ill habit and the form of the individual joints, sufficient to 
disturb the tyjiical aspect of tlie sjiecies. We have preferred to 
us(^ the oldest speidfic^ name for the group of forms, although it is, 
perhaps, the least descriptive. We do not understand the rea.sons 
for referring some of the forms to the genus Cheilosporum ^ as 
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Yendo has done, since that genus, if separable at all from 
Amphiroa, applies only to a very limited number of species, none 
of which occur in our territory. 

Amphiroa tuberculosa f. typica Setchelland (Tardner (‘omb. 

nov. 

On rocks in tide ])ools in the litoral and iip])er su))lito7*al zones. 
Sitka, Alaska, Ponfels and Rnprechi (1S4(), p. 20), Sannders 
(1901, p. 442) ; Port Kenfrew, B. (\, Yendo (1902, p. 714), But- 
ler and PoUeij^ No. 11!; west coast <d‘ Wliidbey Island, Wash., 
X.L.G., No. H8!; San dnan Island, Wash., Tilden, No. 801!, 
under A mpit i roa ('a I iforn ira . 

What we fed shoiihl be imduded under f. it/pica is W(*ll 
des(*ribed by Yendo under AmpJfinuf tuhcrculosa . It is a plant 
which seldom, if ever, is emergent at low water and usually oc'curs 
in water of considerable de])t}). In plants of su(*h habitat we 
usually find the joints thicker and less obeordate. though tiat- 
t(Mied, but the\ also fre<iuently have branches which are (*yliu- 
dri(*al and wlii<di rt‘semble those of .4 ////>/# /w/ rrvfacea. Yendo 
mak(*s mu(di of tin* bramdiing of this sj)eeies as ])eing sul)dieh- 
otomous, Imt in reality the branching is pinnate, only much less 
so than in souk* of tin* forms (»f this sp(*cies. The differein*(* is 
not in kind, but in rt*gularity and degree, and, (*onse((uently, not 
a character to s(*i>arate this form and the next from tlie rest of 
the forms and give tln*m spetdfie rank. 

Amphiroa tuberculosa f. Calif omica (l)e(*aisne) Set ( hell and 

(Gardner (*omb. nov. 

On rocks in the ui)per sublitoral and in deep tide jaads in the 
litoral zones. Ihiget Sound, Bailey and Harvey (1862, p. 162, 
under Amphiroa Californica) \ Strait of duan de Fuca, Harvey 
(1862, ]). 169, under Amphinut Californica); Port Renfr(*w, 
B. 0., Yendo (1902, p. 717), under Cheilosporum Californicum) . 

We have not seen the tyja* of the species of l)e(*aisne, but if the 
sj)ecimen distributed by Farlow and illustrated by Yendo, repre- 
sents this species, then we feel certain that it is but a fonn of the 
polymorphous species, A. tnhercnlosa. It should be somewhat 
extended beyond Yendo’s idea, however, and made to include all 
the plants which have thick, iiTegularly triangular joints, with 
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small or no projecting upper angles, yet usually more pronounced 
than in the preceding forai. In the least development, it is the 
plant described and figured by Yendo, but while this may have 
the appearance of being di- to trichotomous, the more highly 
developed i)lant is more or less regularly pinnate and even 
bipiiinate. It ])asses insensibly into the last and into the forms 
which are usually included under AmpMron Orhigniana, which, 
in a less than usually slight condition of development, is re])re- 
sented by Harvey in the Nereis Australis (Plate 88) and commonly 
found on the (‘oast of California. 

Amphiroa tuberculosa f. Orbigniana (Decaisne) Setchell and 

(Tardner (‘omb. nov. 

Although we have not seen a specimen of this form from our 
territory, it seems best to include a brief discuission of it, because 
of its relations, as indicated above, to the other forms. In its 
ty])i(*al condition it is a long plant, equal in this respect to any 
plants we hav(‘ seen of either of the two prec(*ding forms. Its 
joints are thinner and more distinctly auriiMilate than thos(‘ of 
the pre<‘eding form, with pinnate branching w(‘ll marked. It 
passes into tin* jireceding as the joints be<‘om(* t)ii(^ker and short (U', 
with the auricles reduced or lacking. It also jiasses into a form 
with lax and aiiparently subdndiotomous lu'anching, and this is 
rejiresented by the Amphiroit Orhigniaua of No. 898 of (^)llins, 
Holden and Setchell, P. H.-A. (in our copy), which is charaider- 
istic of warimu- waters. In the iqiper and more ex])osed portions 
of its habitat, it becomes dwarfed, the branching is more regular 
and pronouncedly jiinnate, and it ])asses over into the next two 
forms. States of this fonn will probably be found at some time 
in the warmer waters of the Puget Sound region. 

Amphiroa tuberculosa f. frondescens (P. & R.) Setchell and 

Gardner comb. nov. 

On rocks in the litoral zone. West shore of Amaknak Island, 
Bay of Unalaska, Alaska, W,A,S. and A,A,L,, No. 4004!; 
Unalaska, Alaska, Pastels and Ruprecht (1840, p. 20, under 
Gorallina frondescens); Harvester Island, Uyak Bay, Kadiak 
Island, Alaska, W.A.S, and A,A.L,, No. 5129a! ; Port Renfrew, 
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B. C., .Yendo (1902, pp. 715, 716, under (Jheilosporum fr<m~ 
descent ff.) ; East Sound, Oreas Island, Wash., N.L.G., No. 916! ; 
west coast of Whidbey Island, Wash., N.L.G., Nos. 801, 82! 

While in some cases, the present form is fairly distinct from 
the next, in many eases, it is difflcult to decide to which form to 
refer a ^iven specimen. Yendo has recognized this when he says 
(1902, j). 717) : — ^’Nevertheless, it would not bo an unreasonable 
supposition that the hybrid between Cheil , frondescpuH nnd Gheil. 
jdaniuHcnlmn may occur in nature.” He also recognizes the 
variability of the i)lants i)la<*-ed under eaxdi by the number of 
forms which he descri])es or refers to. The stipe, ui)on whose 
length and thickness he depends for one essential difference 
between the two, varies much and at times seems interchanged. 
We regard this as a very unreliable character. The api(^al joints 
and the thi(*kness or thinness of their external margins do not 
always lead us safely, and the approximation or non-approxi- 
mation of the joints seems as little satisfactory. W<* have 
retained the two fonns and are able to separate tlami to a (*ci‘tain 
degree, but not satisfactorily. 

Amphiroa tuberculosa f. planiuscula (Knetzing) Setchell 

and (Gardner comb. nov. 

On ro(‘ks in the lower litoral zone, also in shallow piads in the 
upper litoral zone. Near lliuliuk, Unalaska, Alaska, W.A .!S. and 
yl.A.L.,No.40r)7! ; UyakBay, Kadiak Island, Alaska, W.A .S.and 
A.A.L.^ No. 5096! Harv(‘ster Island, Uyak Bay, Kadiak Island, 
Alaska, W.A. IS. and A.A.L.. No. 512S!: Brirn'c William Sound 
and Sitka, Alaska, Saanders (1901, p. 442, under Amphiroa 
planiHseaht) \ Port Renfrew, B. C., Yendo (1902, \). 717, under 
CheiloHporum planinseahnn) ^ Tilden, No. 508!, under Cheifo- 
apornm planiusrnlnm : west coast of Whidbey Island, Wash., 
N.L.G., Nos. 81!, 918! 

We have commented on the relationships of this form and on 
the difficulty of distinguishing it, under the preceding form. 
Yendo says (1902, p. 717) that it is difficult to give a sharp defi- 
nition. In its most eharacteristie form, it is a thinner species 
with sharper auricles to the joints iu the type of the form, slender 
stipe, etc., but all these vary and pass directly into the preceding 
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form. Sxloh characters as these vary so much in our Amphiroas, 
that they are hardly j?ood ones to establish form- characters upon, 
much less specific. 

The Ampkiroa rorymhosa of Harvey^s List (1862, p. 169), 
represented only by fragments in the collocation he received, 
judging from his idea of that species as represented in the Nereis 
Australis (pi. ^18) may also belong to this form. As to the varia- 
tions of this fonn as re])resented by Kuetzing (1808, ]). 31, 
pi. 63) thc\v are all represented in oui* collections and may be 
classed as subforms. The subf. laciniata is especially well 
shown in s])ec*imens undcn* our No. 4057. The subf. anteimifera 
o(*-curs more or less generally, but usually not in any c*.onsiderable 
cjuantit> . The subforms normalis and polyphora are nof well 
set off from onc‘ another, but are both represented in Tilden’s No. 
503 in our c'opy of the Amerman Algjn. 

Amphiroa epiphlegnoides J. Agardh. 

On rc)(‘hs and other alga'. Priime William Sound and Sitka, 
Alaska, S<(HKders (1901, p. 442); Strait of Juan de Fuc'a, Harvey 
(1862, p. 169). 

We do not know this species. Yendo thinks (1902, ]). 715) 
that it is cpiite similar to Amphiroa fahervalosa, and placres it 
provisionally iindei* that species (our f. typica) as a synonym. 

Corallina officinalis L. 

Puget Sound, Hailey aad //arm/ (1862, p. 162); Kscpiimalt, 
B. C., Harvey (1862, p. 169). 

After a c‘.areful and extensive consideration of the i)uzzling 
forms of Corallina of the western cM)ast of North Americ*-a, we 
have decided that the best arrangement, for the present, at least, 
is to plac?e all the plants which have ecornicmlate cystocarps 
under this si)ecies as forms. We have not seen the plants quoted 
above, and c^onsecpiently plac*,e them under the species without 
comment. 

Corallina officinalis f. typica Setchell and (larduer comb. 

nov. 

The plant, seemingly to be considered as the type of the 
species, is to be distinguished by its more Or less regularly bipin- 
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iiate branching and the more or less slender tai)eriiig branchlets. 
We have not seen a specimen of this from our territory. 

CoralHna officinalis f. Chilensis (Decaisne) Kuetzing. 

On ro(‘ks in the upper sublitoral and in deep i)ools in tlie 
litoral zone. Port Renfrew, B. 0., Ycndo (1902, p. 71S). 

We have seen no specimens of the type of this form, as 
represented by Kuetziiig (1858, ])L OG f. 1) from our t(*rritory, but 
it is not uncommon in various localities on the coast of (California. 
The very simple condition re])resented by Kuetziiig and by Yendo 
(1902, pi. 54, f. 1) is not so abundant as (*onditions with the 
branches and branchlets more numerous and passing info states 
('haractcristi(* of the sc(*ond and third foi*nis below. It seems to 
us that it is to be distinguished from the prec'cding by its less 
sltnider and less tapering branchlets. 

Corallina officinalis f. robusta Setidndl and (lardner f . nov. 

The type of the jiresent form is a ])lant of the CCalifornian 
coast whi(‘h has been distributed under 499 of Pollins, Holden 
and SetidielTs Phy(*othe(*a Boreali-Americana. It differs from 
the forms just mentioned in being largin* and stouter, the joints 
being more imdined toward a triangular outline in the main 
axes, while the pinnules and ultimate branchlets are more or 
less hattened. The cysto(?arps and coneei)ta(‘h^s are terminal on 
longer or shorter branchlets, but at times the fertile branehhd is 
so short that it seems sessile on the joint, or u])on a iirojeetiou 
from it. 

In the upjier sublitoral zone and in tide pools in the litoral 
zone. West coast of Whidbey Island, Wash., Y./>.fr., No. 278! 

As it oc(*urs on the (Californian coast, this form presents a 
series of gradations to f. (yiilensis, but, as it becomes condensed, 
its aspe<*t is suffi(Mently changed to give it the appearaiu'c of a 
very distimd i)lant. We susi>e<*.t from the figures and descrip- 
tions of Yendo that it includes his Cheitosporam MacMillani 
(Yendo, 1902, p. 718, j)!. 5;i, f. 4, 5, ])l. 50, f. 11-14) from Port 
Renfrew, B. C. That agrees very well with the specimens from 
Whidbey Island, except that in these we have not found an.v 
cystocarps on the faces of the joints. We have seen such struc- 
tures on the faces of the joints of certain Californian forms of 
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Coralliiia, but they seem to belong to a speeies of Clioreonema. 
The Cheilosporum maximum Yendo (1902a, p. 22, pL 2, f. 18, 19, 
pi. 6, f. 9) seems but a more strongly calcified state of this form, 
su(*h as we have collected at Monterey, California. 

Gorallina officinalis f. pilulifera (P. & R.) Setchell and 
(lardner comb. nov. 

On rocks in the sublitoral zone. 8t. Paul Island, Alaska, 
(Ireeley and Snodgrass, No. 5805a! ; Unalaska, Alaska, Pastels 
and EuprecJd (1840, p. 20, under Cora I Una pilulifera) ; east shore 
of Amaknak Island, Bay of Unalaska, Alaska, IP.A.N. and 
A.A.L., No. 4078! ; Shumagin Islands, Alaska, Saunders (1901, 
]). 442, under (hrallina arlmscula); Prince William Sound, 
Alaska, S(ninders (1901, p. 442, under Gorallina pilulifera 
fill for mis ) . 

A dwarf form iiKiludiug the Cora Hina arlmsrula and (\ 
pilulifera of Postels and Kuprec'ht. It forms a transition from 
f. Ghilensis to th(^ next, because in some c.ases there may be found 
more than two branchlets simnging from one joint. The cristate 
joints prolonged into filiform prolongations are more or less 
common on the plants examined. The Gorallina pilulifera of 
Kuetziiig (1858, ])1. 64, I) may prove to be a different species. 
The Arlhrttcardia frondescens of Setchell (1899, p. 595) was 
based on a few fragments of the /. filiformis of llui)recht and was 
recognized latei* when more perfect material was discoverd among 
the (ireeley and Snodgi*ass colle(*tioiis. 

Gorallina officinalis f. multiramosa Setchell and (lardner 
nom. nov. 

In the lowermost portion of the litoral zone and on the edges 
of tide pools farther up, growing on roc.ks. Uyak Bay, Kadiak 
Island, Alaska, ^y.A,S. and A.A.L,, No. 51291; Esquimalt, B. 
C., N,L,G., No. 9191; Port Renfrew, B. C., Yendo (1902, p. 
719, under Gorallina Vancouveriensis) ; west coast of Whidbey 
Island, Wash., N.L,0., No. 79! 

This form is distinguished, as Yendo has pointed out (1902, 
p. 712, under Gorallina Firmco waencnmO, by having more than 
two branchlets springing from an articulus the rule,, thus giving 
the plants a distinct habit. This happens to some extent in the 
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other forms, so that it cannot be considered to be a specific, char- 
acter. The form as we understand it is synonymous with the 
Gorallina Vavcovveriensis of Yendo, and like that, may be 
divided into two subforms, as follows: subf. laxa, equallinf? C. 
Vanconverieosis f. fypiea Yendo, and subf. densa e(iualling G. 
VanroaverieH.sis f. densa Yendo. 

Corallina officinalis f. aculeata (Yendo) SetchelJ and (lardner 
comb. nov. 

In tide pools, uppermost litoral zone. Port Penfrew, P. C., 
(1902, ]). 720, under Gorallina aculeata)-. East Sound, 
Orcas Island, Wash., X.L.G., No. 917! 

Gorallina aculeata Yendo is simply the distorted state of the 
precedinji: form and the i)rickly, confusedly rainulose, and fiatteiied 
or angled branclilets, imperfe(*tly, or in some (^ases, unusually 
much calcified, art* all due to unfavorable (*onditions of environ- 
ment. 

Corallina gracilis Lamouroux. 

Mr. F. S. (V)llins has determined with some doubt, a speci- 
men collected by blisses Butler and Policy at Port Keiifrew, B. 
(\, as belonging to this species. 

Hildenbrandtia prototypus Xardo. 

On rot^ks in the middle litoral zom*. IIarv(*st(*r Island, Uyak 
Bay, Kadiak Island, Alaska, W.A.S. and A.A.L., No. :)109!; 
west coast of Whidbey Island, Wfish., X.L.G., No. 406!; 
Tracytou, Kitsa]) County, Wash., Tilden, No. 2011, under 
Peyson nellia Du byi . 

The plants plat'ed under this species are dark blood red and 
represent what has been called H. sanyuinea. They are dai*ker 
and thicker than the next. 

Hildenbrandtia prototypus f. rosea Hauck. 

On stones in the lower litoral and upper sublitoral zones. 
Port Clarence, Alaska, Kjellman (1889, p. 26, under Hilden- 
hrandtia rosea) \ Shumagin Islands to Puget Sound, Saunders 
(1901, p. 441, under Hildenbrandtia rosea) ; west coast of Whid- 
bey Island, Wash., X.L.G., No. 128! 

A much thinner species than the last, of a rose red color, 
and may represent a distinct species. 
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LIST OF OEOORAPHICAL NAMES. 

We have ^iven the loealities for the different species with as much 
fulness as possible, in order that the distrilnition may be made as plain as 
may be done at present. Since there are many names more or less unusual 
and some which may not readily be found upon the ordinary maps and 
(‘harts, we have jirepared a list of all the names used, with tin* f?eo|?raphical 
positions definitely stated. These notes, and the determinations of th(‘ 
latitud(‘S and longitudes, have been jxenerously provided by Professor 
(Jeor^e Davidson of the rniversity of (-nlifornia. 

Alaska. 

Agattu Island. The southernmost of the two most western islands of 
the Aleutian chain. The west ]K)int is in Lat. r)2”r)r)' N. and Lon^?. 
17:1^10' K. 

Amaknak Island. This is the long, high island, lying broad in the middle 
of the Bay of Unahiska, and giving the protection to Captains Harbor 
(Captains Bay), to Dutch Harbor, and to Iliuliuk. The northernmost 
part is named (^i.[)e ITlakhta, whose position is Lat. N. and 

Long. W. 

Annette Island. This large island lies in the southern part of tin* 
Archii>elago Alexander, between the channel Itevilla (ligedo on th(‘ 
east and Clarence Strait on the west. The position of the village of 
Metlakatla is Lat. 55'^()7' N. and Long. l.'M®)!')' W. 

Bay of Morozof. A large bay on the SK. shore of the Ptuiinsula of 
Alaska. Position of the western point of (uitrance, Lat. r>4°fi4'N. 
and Long. lt)2°r)4' W. The spelling of the latest charts of the 
U.S.(L and (t. Survey reads Morzhovoi Bay. Other spellings are 
Marshovo Bay, Morzovia Bay, Bay Morozova, and Morsheovi Bay. 
Another name is Walrus Bay. 

Bay of Unalaska. A very extensive bay on the NE. part of Unalaska 
Island, broad open to the Bering Sea. The two outer heads are C'ajie 
Kalekhta (on the east) and Capo Cheerful (on the west), eight miles 
apart. It stretches into the mountainous part of the island, 12 n. 
miles in a general SSW. direction. Inside are several minor bays 
or anchorages, viz.: Captains Harbor or Bay in the extreme SW., 
Iliuliuk Harbor, Dutch Harbor, Summer Harbor or Bay, and Constan- 
tino Anchorage. The position of Cay)e Kalekhta is Lat. N. 

and Long. 166^20' W. 

Berg Bay. A small fiord on the west shore of Glacier Bay of Icy Strait, 
12 n. miles inside Points Carolus and Gustavus. The position of a 
small islet in the entrance is Lat. 58°28' N. and Long. 136°07' W. 
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Alaska— ( continued . ) 

Besboro Island. A small islet, about 4 miles N.&S., in the easternmost 
part of Norton Sound and within 12 miles of the eastern shore. It 
is 45 n. miles NE. from St. Michael and 15 u. miles nearly directly 
south from Cape Denbigh. Its position is Eat. ()4°08'N. and Eong. 
1C1°20^ W. 

Cape Denbigh. This is the SE. point of entrance to Norton Bay whicli, 
in turn, is the extreme NE. part of Norton Sound. Its ]>osition is 
Eat. (i4°lG'N. and Eong. 16^4:1' W. 

Cape Dyer. There are five capes at the northwestern })art of the great 
delta of the Yukon River, the northern most of which is Cape Dyer. 
Its position is Eat. 6I°5E N. and Eong. W. 

Cape Nome. This is the long» low, rounding cape, between (’a]»e Rodney 
(on the west) and Cape Darby (on the east), called the Middle Cape 
by the Russians. Its position is Eat. (14^2.5' N. and Eong. IGo'^O;')' W. 

Cormorant Rocks. A small cluster of rocks, <*xposed at low tide in Cyak 
Bay, one-half mile SSE. from the Uyak Anchorage under Harvester 
Island. Their position is Eat. 57^*17' N. and Eong. 158^581' W. 

Captains Bay. This is more properly Captains Harbor, the head of the 
broad and extensive Bay of ITnalaska. The NW. point of (*ntrance lies 
in Eat. oiroll' N. and Eong. 1()()''32' \V. 

Cook Inlet. This is that great arm of the Pacific waters reaching a higher 
latitude than any other east of the Peninsula of Alaska. It li(‘S 
between the mainland volcanic range of Redoubt and Iliamna on the 
west and the Kenai P(*ninsula on the east. Its entrance is between 
C^ipe Elizabeth on the east and Cape Douglas on the west, where it is 
4l> n. miles wide. Its general direction is NE., and in approaching 
the h(‘ad it swings to the east with a mouth 15 miles wide. The 
jmsition of (-ape Elizabeth is Eat. 59°0G'N. and Long. 151'^48' \V. 

Delarof Harbor. A moderately deep harbor on the SE. arm of Unga 
Island. The position of the entrance is Eat. 55^^10' N. and Eong, 
1()0'"25' W. 

Douglas. A small village on Douglas Island, on the south side of 
(lustineau Channel, opposite Juneau. 

Dutch Harbor. In the deep Bay of Cnalaska, there is on the NW. side 
of the Bay or Harbor of Iliuliuk, a long graved and boulder ridge that 
forms a good Harbor. It has been called also Jjincoln Harbor, from 
the U.S. Rewenue (hitter Eineoln (in 18(>7), later Ulakhta Harbor 
(U.S.(^. & G. Survey, 18(59), and finally Dutch Harbor. The position 
of the end of the graved 8}»it is Eat. 58°.i;r57" N. and Eong. IGG'h 
28';i5" W. 

Glacier Bay. An extensive fiord, stretching from the north sheire of Icy 
Strait of the Russians and (Voss Sound of the English, for 40 n. miles 
to the NW. and receiving the waters freim the Muir and G other 
glaciers. The entrance is 3^ miles wide, between Point Gnstavns on 
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A LA8KA — ( con tinned, ) 

fathoms, and it is frozen over and full of ice from October to May or 
June. The middle point of the western boundary (Lonp. 16()° W.) is 
Lat. 63°2r)'N. 

Ocean Cape. The low SE. entrance to Yakutat Bay. Its position isLat. 
59°33'N. and Long. 139°48' W. 

Orca. A salmon cannery in the easternmost portion of Prince William 
Sound, with shoal water communication with the Pacific Ocean. Its 
waters are cold from glacial ice in the Sound and streams from the 
Snow Mountains to the east. Its position is Lat. ()0^^3()'N. and Long. 
145°4()'AV. 

Pinnacles or Pinnacle Rocks. There are several Pinnacle or Priest Rocks 
in the neighborhood of Unala ska Bay. Those referred to in the text 
are on the SW. i)oint of Summer Bay. Their j)osition is Lat. r)3°r)4' N. 
and Long. 1()0“27'W. 

Point Barrow. On the Arctic (.V>ast of Alaska, 210 gf‘Ogra})hical miles 
from Bering Strait, following the coast line from point to ])oint. Its 
])osition is Lat. 71°22'N. and Long. ir)(UJ2' W. 

Popof Island. The high and rocky island lying east of the NE. j>oint of 
I’^nga Island, one of the Shumagin group, the strait between tliem 
being not quite a mile wide. Sand Point is the wc‘stennnost point. 
Its position is Lat. r)r>°20'N. and Long. 1G0°33' W. 

Port Clarence. A well protected bay of nearly circular form, 10-12 n. 
miles in diameter, ESE. 35 n. miles from (-ape Prince of Wales. A 
long, low, narrow spit encircles the bay from S. to W., and then N., 
nearly to the north shore, under which the entrance lies. The 
]) 08 ition of Cape Spencer, the end of the spit, is Lat. 65^15' N. and 
Long. lGG'^r)2'W. 

Prince William Sound. A large area of water and islands in the NW. 
I)art of the Gulf of Alaska ‘and IGO n. miles west of Mt. St. Elias. 
Several largi^ islands protect the seaward i)art of the sound, but there 
are three good channels leading into it. From the eastern to the 
western parts, it is 80 n. miles in breadth, and from the SW. entrance 
to the mainland west of Port Valdes, it is 70 n. miles. It is notable 
for many deep fiords, penetrating the mountainous surroundings, and 
at the heads of most of tlie fiords, are glaciers, some coming down to 
the waters edge. Just east of the eastern entrance, the cold waters of 
the Copper River come down with much detritus in suspension. The 
waters of this sound are probably much colder than the adjacent 
waters of the Gulf of Alaska. The towns on the shores of Prince 
William Sound, at present, are Orca, a canning station in the eastern 
part (cf. above), Valdes, a mining camp, and Nutchek or Constantin, 
the old Russian trading establishment, near the eastern entrance. The 
position of the last is Lat. G0°2()'N. and Long. 14G^53'WL 
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Alaska — ( continued . ) 

Safety Harbor. Just east of Cape Nome, on the north shore of Cape 
Nome, is a small and shoal hay or lagoon, lying between the beach 
and the foot of the gravel diggings ))ehind it. It is connected directly 
with the ocean. It is frozen all winter. The entrance is less than 
10 miles east of Cape Nome and its position is Lat. (i4°27' N. and 
Long. 164°45' W. 

Saldovia. A small settlement on the small Bay of Chesloknu, which is 8 
n. miles to the northeast of Port Graham at the SW. point of the 
entrance to Kochemak Bay, wliich, in turn, opens broadly upon Cook 
Inlet. Its jiosition is Lat. 59^27' N. and Long. lol°39'W. Saunders 
collected at this locality and has recorded it (1901) as ’^Seldovia,” 
which we have followed. The correct spelling, according to Professor 
JIavidson, is Saldovia,^’ as above. 

•Sand Point. Sand Point stretches out from the NW. part of Popof 
Island, one of the Shiiinagin Group, towards the NE. part of Unga 
Island, and narrows the strait. Its ]M)sition is Lat. 5,o‘^20' N. and 
Long. IGO'^aiV W. 

Sannak Island. This is the southwestern most of the many islands lying 
off the southeast coast of the Peninsula of Alaska and the outermost 
one off* the Strait of Isanof. It is surrounded by dangerous r(*efs. 
The position of Unimak Cove, oti the north side, is Lat. ^>4°27'N. and 
Long. l(i2°4(rW. 

Seldovia. See Saldovia. 

.'Shumagin Islands. This group of twelve large, high islands was first 
visited by Bering in the first week of September, 1741. They are 
embraced between Latitudes 54^43' N. and 55°84’ N. and Longitudes 
L')9°12'W. and lfiO‘^50' W., the general direction of the group t>eing 
NW. and SE., but of the individual islands NE. and SW. The 
collections have been made chiefly, if not entirely, on the islands of 
Unga and Popof. 

Sitka. The capital of Alaska, on the Island of Baranof, at the eastern- 
most part of Sitka or Norfolk Sound. Its i»osition is Lat. 57°03' N. 
and Long. 135° 1 8' W. 

•Skaguay. A town near ihe head of Taiya Inlet, which is a prolongation 
of Lynn Canal. Its position is Lat. 59°27'N. and Long. I35°I9' W. 

St. Lawrence Island. A large island in the Bering Sea, 150 miles south 
of Bering Strait. It is 100 statute miles long ESE. to WNW. The 
• position of the NW, cape is Lat. 63°53'N. and Long. 171°30' W. 

St. Michael. An old trading post of the Russian Fur Company, on an 
island of the same name, close under the mainland, 60 miles north of 
the Aproon Branch of the Yukon river. Its position is Lat. 63°32' N. 
And Long. 161°45' W. 


Bot.— 26 



374 


University of California Publications. 


I Botany 


A Ti A SK A ~ ( continued . ) 

St. Paul. The town of St. Paul and the anchorage are at the NW. part of 
Kadiak Island and are protected by the outlying islands, Near, Crooked, 
Holiday, Wooded, and Long or Bare Ishind, the last two being large 
ones. The town is often spoken of and written of, as Kadiak or 
Kodiak. Its position is Lat. r)7°48' N. and Long. 152^21' AV. 

St. Paul Island. One of the Pribilof Islands in the southern part of 
Bering Sea and near the SW. edge of the 100-fathom plateau and in 
the cold water Yukon region. It is the breeding })la(*e of the Alaskan 
Pur Seal. Its position is Lat. .'>7°08'N. and Long. 170^20' W. 

Summer Bay. This is a slight indentation in the eastern shore of the Bay 
of Unalaska, 2 miles ENE. from the extremity of the spit of Dutch 
Harbor (Lincoln Harbor or IJlakhta Harbor) and miles NE. by E. 
from the village of Iliuliuk. Its position is Lat. r)y"54' N. and Long. 
1G()°27' W. 

Unalaska. One of the largest of the Aleutian Islands, extending E. and W. 
through 80 mih^s, with the shore broken on all sides by dee]» fiords, and 
containing several native villages and good harbors. The principal 
harbors are in the vicinity of the Bay of Unalaska, especially Dutch 
Harbor, (Captains Bay, and Iliuliuk. The position of Ca])e Kalekhta, 
the NE. j)oint of ap])roach to the bay, is Lat. N. and Long. 

KiO^lH'W. 

Unga Island. One of the Shumagin Islands off the SE. coast of the 
Peninsula of Alaska, about 20 miles in length. There is a moderately 
deep harl»or at the SE. arm, the Bay or Harbor of Delarof, about 2 milea 
in depth and If of a mile in breadth. The position of the entrance 
is Lat. So^lO' N. and Long. 160'^2r)' W. 

Uyak Bay. On the northwestern shore of Kadiak Island, with the entrance 
9 miles open to the north. It is :{() geographical miles deep. Inside^ 
the SE. point of (‘ntrance are two islands with an anchorage under the 
inner one, 7 miles from Cape Uyak. The larger one is known as 
Harvester Island. Its position is Lat. 57''39'N. and Long. 153°56' W. 

Vald6s. A mining town on a glacial delta at the head of Port Valdes, an 
inlet at the extreme northeastern part of Prince William Sound. It»^ 
position is Lat. (iUOO'N. and Long. 140°26' W. The postofhee at the 
town is known as Valdez. 

Virgin Bay. At the SE. side of the entrance to Port Vald(^s, lies Bligh 
Island (of Vancouver), which is really three islands lying close 
together, and on the mainland, protected by this group, are three 
small bays. The middle one has copper works on the south side, and 
this is the Virgin Bay of the Harriman Expedition of the summer of 
1899. At the northwestern point of this small bay is the native village 
of Tatitlack, whose position is Lat. (i0^50U N. and Long. 146°48' W. 

Wrangell. On the north point of Wrangell or Etolin Island and 8 milea 
south from the southern mouth of the Stakheen River. Its position is. 
Lat. o(i°28' N. and Long. 132°22' W. 
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Alaska — { continued .) 

Yakutat. A town and postoffico, inside of Ocean Cape, on the shores of 
Yakiitat Bay, 4 miles east of the Cape. Its position is Lat. rj9°33'N. 
and Lonfr. i:{9°4()' W. 

Yakutat Bay. A broad, open bay about 60 miles ESE. from Mt. St. Elias. 
The low gravel shores on the west side drain part of the Malaspina 
Glacier. The southeast point of entrance is Ocean Cape, whose posi- 
tion is Lat. N. and Jjonf?. 139°48' W. 

Betti sH Coluaiuja. 

Banks Island. The westernmost of the islands lying off the mainland in 
the latitude of .^)2°-54°N., and forming iti part the eastern shore of 
Hecate Strait, C^iieen Charlotte Archipelago forming the western. The 
island is 41 miles long and 5-10 miles wide, with the shores broken into 
bays and creeks. Calamity Harbor at the southern end is in Lat. 
rnT’Kl'N. 

Burrards Inlet. Opening into the Gulf of Georgia at the northeast(‘rn part 
and just inside is the town of Vancouver, the terminus of the Cana- 
dian Pacific railroad. The ])osition of the light-house is Lat. 49°17'14'' 
N. and Long. 123°15'08" \V. 

Departure Bay. This is a coal harbor, on the eastern shore of Vancouver 
Island, and the northern part of Nanaimo Harbor. Its position is Lat. 
49° 12' N. and Long. 123°58' W. 

Esquimau. A small harbor just west of Victoria, on the southeastern 
coast of Vancouver Island. Its position is Lat. 48°2r>'r)0" N. and Long. 
I23°2()'45"W. 

Fort Vancouver. This is a locality given by Harvey (1852, p. 210). We 
supposed it to refer to Vancouver, B. (\, but it probably refers to the 
Fort Vancouver on the Columbia Hh^er in Oregon. 

Gonzales Point. Three miles east of Victoria. Position Lat. 48°24' N. 
and Long. 123° 18' W. 

Lowe Inlet. 'Phis small inlet opens on the Grenville Channel about 
14 n. miles nortliwestward from the south entrance to the channel. 
Its position is Lat. r)3°31'N. and l^ong. 129°33|' W. 

Nanaimo. A small town on a small bay opening upon the Gulf of Georgia. 
Its position is Liit. 49°10'N. and Long. 123°r)7' W, 

Nootka Sound. One of the deep bays or fiords on the western coast of 
Vancouver Island. The position of Friendly Cove, the old landing 
place within the Sound, is Lat. 49°36'N. and Long. I26°37i' W. 

Oak Bay. A small shoal bay two miles north of Gonzales Point. 

Pedder Inlet, A small bay near Cape Church, the southernmost point of 
Vancouver Island. It is nearly 10 miles SW. of Victoria. 

Peddler Inlet. A misprint in the text for Pedder Inlet. 
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British Columbia— 

Point Roberts. Extends from the mainJand westward into the Gulf of 
Georgia. The extremity of the point is in the State of Washington. 
Its position is Lat. 48°.58'15"N. and Long. 123°04'16" W. 

Port Renfrew. A new name given to the location on San Juan Harbor or 
Port San Juan, where the University of Minnesota has established a 
marine laboratory. It is variously mentioned under the names Minne- 
sota Seaside Station, Baird Creek, Baird Cove, Baird Point, etc., as far 
as we understand the situation. It is about GO or 70 miles to the w'est 
of Victoria. 

San Juan Harbor. This is the first bay or harbor on the Vancouver 
Island side of the Strait of Juan de Fuca in approaching from the sea. 
Obser\’atory Hocks, at the eastern hc^ad, are in Lat. 4H°3J'30"N. and 
Long. 124"28'lo"W. 

Straits of Georgia. The straits or more properly, the Gulf of Georgia, are 
between the mainland of Washington and British Columbia on the 
cast and Vancouver Island on the west. The position of Point Roberts 
on the eastern side has already )^een given. 

Strait of Juan de Fuca. This is the first large strait on the NW. coast of 
North America as one comes from the southward. Its western 
entrance lies between (hipe Flattery in Washington and Cape Bonilla 
on Vancouver Island. The position of Cape Flattery, as determined 
at the light-house on Tatoosh Island, off the ca]>e, is Lat. 48‘^23'ir)" N. 
and Long. 123°43'5I"W. 

Sumas Prairie. This locality is unknown to us. 

Vancouver Island. A large island on the western coast of British 
Columbia, extending from Lat. 48^^18 i'N. at the Strait of Juan de Fuca 
to Cape 8cott in Lat. 50^47' N. 

Victoria. The capital of the province of British Columbia, situated in the 
southeastern part of Vancouver Island. Its position is Lat. 48°2r)'31" N. 
and Long. ]23°23'3y" W. 

Una Nootka. Probably in the neighborhood of Nootka Sound, but not 
known definitely. 


W'ashington. 

Bog Lake. A small lake on Whidbey Island. 

British Camp. The site of the British Camp is in the NW. part of San 
Juan Island. Its position is Lat. 48°35' N. and Long. 123°10' W. 

Brown Island. This is a small island in Friday Harbor on the eastern 
- shore of San Juan Island. Its position is Lat. 48®32' N. and Long. 
123W W. 

Camano Island. A long narrow island, lying off the eastern and southern 
part of Whidbey Island and the NW. point or shoulder is just east of 
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Penns Cove. This point, Point Demoek, is in Lat. 48°15' N. and Long. 
122°3l>' W. 

Chambers Creek. Near the (?ity of Tacoma, apparently not charted. 

Channel Rocks. This name is used by Gardner in his collections, with 
the statement that the rocks are near Seattle, and it is also used by 
Miss Tilden, with the qualifying phrase, near Port Orchard. They are 
probably the same and lie in the narrow crooked channel leading from 
Admiralty Inlet to the southern part of Port Orchard. The position of 
the entrance of the south channel is Lat. 47^34i' N. and Long. 122°.'12' W. 

Coupeville. A town, situated on the southern shore of Penns (^ove, which 
is on the inside of Whidbey Island. Its position is Lat. 48°13' N. and 
Long. 1 22*^4 H' W . 

Crocket’s Lake. This is the marshy lagoon just east of Admiralty Head. 
A low gravelly beach sejmrates it from Admiralty Bay. The position 
of the light-house on Admiralty Head is l^at. 48*^091' N. and Long. 
122^41' W. 

Deer Harbor. A small town and bay, not charted, on the SW. side of 
San Juan Island. 

East Sound. This is a tine sound nearly cutting Orcas Island in two. At 
the head of tin* sound is the village of East Sound. The position of 
the SE. point is Lat. 48^3(5' N. and Long. 322°r)()'\V. 

Fairhaven. This is a cannery and mill town in the northeastern part of 
Bellingham Bay, which, in turn, is the northeastern j)art of Washington 
Sound. Its position is Lat. 48°43' N. and Long. 122'^31' W. 

Fidalgo Island. Thi.s is a large high island at the northeasternmost part of 
the Strait of Juan de Fuca and forms the SE. side of Rosario Strait. 
It is separated from Whidbey Island by a narrow crooked strait called 
Deception Pass. The position of the SW. point, at Deception Pass, is 
Lat. 48"25'N. and Long. 122°40'W. 

Fort Nisqually. This is an old post of the Hudson Bay Company at the 
mouth of the Nisqually River which empties into Puget Sound at its 
Great Southern Bend. Its position is Lat. 47°03' N. and Ijong. 122°39' W . 

Friday Harbor. On the eastern shore of San Juan Island, about midway 
from the HE. and NW. points. The position of Friday Harbor Village 
is Lat. 48°32' N. and Long. I23°0l' W. 

Griffin Bay. The SE. extremity of San Juan Island swings well into the 
east and on the eastern side, just north of the entrance of San Juan 
Channel, there is a curve of the shore, 4-5 miles in length called Griffin 
Bay. The position of the village of San Juan on this shore is Lat. 
48°28' N. and Long. 123°00' W. 

Hog Island. A small island, not named on the chans, near LaOonner. 

Idlewild. Not known to us, but probably a summer resort. It is said to 
be on San Juan Island. 
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Key port. A station where experimentation with oysters is being carried 
on, on the west side of Port Orchard, between the north and south 
entrances. 

LaConner. This town is on the east side of the southern extremity of 
Swinomish Slough which forms the eastern boundary of Fidalgo Island. 
The position of the light-house at LaConner is Lnt. 48°23' N. and Long. 

i22^a()rw. 

Lake Washington. This lake lies jmrallel to the Admiralty Inlet and 
4-6 miles to the eastward. The position of the southern extremity of 
the lake, where the Black Kiver leaves it, is Lat. 47°20' N. and Long. 
122°i4' W. Seattle lies on the middle part of the western shore. 

Ludlow Bay. The more proper designation, geographically, is I^ort Lud- 
low. It is on the west side of Admiralty Inh^t, just at the broad 
entrance to Hoods Canal. The position is Lat. 47'V>r)rN. and Long. 
122"41' W. 

Mats-Mats Bay. This is a very small bay at the northwest entrance to 
Port Ludlow (Ludlow Bay) and 2 miles north of the town of Port 
Ludlow. The position of Basalt Point, at the south side of the 
entrance, is Lat. 47°57i'N. and Long. 122°40^' W. 

Minnesota Reef. As far as wc can determine, this is a name applied by 
collectors from Minnesota University, to a small ledge more or less 
uncovered at low water, in Friday Harbor, San Juan Island. 

Monroe’s Landing. A local name for a locality very near Coupeville on 
Whidbey Island. 

Mt. Vernon. A RR. town on the Skagit River. Its position is Lat. 
48^25' N. and Long. 122°2()'W. 

Newhall. This village is on the eastern shore of East Sound of Orcas 
Island, 3^ miles north of the SE. point of entrance. Its position is 
Lat. 48^38i' N. and Long. 122°r)2' W. 


New Whatcom. This is the coal city of Bellingham Bay at the north- 
eastern part of Washington Sound. Its position is Lat. 48°45' N. and 
Long. 1 22^49 i' W. 

Nooksack River. A moderately large stream, one of whose mouths 
empties into Bellingham Bay, about 6 miles NW. from the city of 
New Whatcom. 

North Bay. A small bay on the eastern shore of San Juan Island about 
4i n. miles from the southern entrance to San Juan Channel. The 
position of the south side of the head forming the north shore of the 
bay is Lat. 48'’31'N. and Long. 128®58i' W. 

Oak Harbor. A small bay and village on the eastern shore of Whidbey 
Island, at the head of Saratoga Passage, about 6 miles NE. from 
Coupeville. Its position is Lat. 43°16' N. and Long. 122°42' W. 
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Washington — (continued . ) 

Orcas Island. This is the larpjest of the islands lyin^ between Vancouver 
Island and the mainland. It forms the northwestern shore of the 
Strait of Rosario. From N. to S., it is aliont 9 miles wide, and from 
E. to W., it is about 13 miles lon^. The position of Point Lawrence, 
on the eastern side, is Lat. 84°394'N. and Long. 122"44i' W. 

Penns Cove. This is small bay on the eastern side of Whidbey Island. 
The town of Coupeville is on the south side of the bay. 

Pleasant Beach. A summc'r resort on the north side of Richards Passage, 
on Bainbridge Island, at the southern entrance to Port Orchard. 

Port Angeles. This is also sometimes called False Durigeness and is on 
th(' southern shore of the Strait of Juan de Fiica, nn n. miles inside 
Tatoosh Island. All the coast is either wooded high bluflFs or rocky, 
but the sand sjiit, which forms this }»ort is long and narrow, stretching 
out from the bluff in an ENK. direction. The position of the light- 
house at the (‘astern end of the sjiit is Lat. 4H”08'21" N. and Long. 
123°23'42" W. 


Port Orchard. Port Orchard is on the '’Great Peninsula” between 
Admiralty Inlet on the east and Hoods Canal on the w(*st. It is along 
narrow arm of these interior waters 14 n. miles long XNE. and SSW., 
with two entrances. The southern entrance is by a crooked channel, 
named Richards Passage, op(*ningupon a western recess of the western 
shore of Admiralty Inlet, and the SW. tail is the V. 8. Navy Yard, 
called the Puget Sound Naval Station whose position is Lat. 47°33r N. 
and Long. 122^^39' W. 

Port Townsend. At the southeastern extremity of the Strait of Juan de 
Fuca and at the north entrance to Admiralty Inlet. The position of 
the light-house is Lat. 48°08'39"N. and Long, 122"45'14" W. 

Puget Sound. Legally, all the waters inside the Strait of Juan de Fuca, 
Washington Sound, Admiralty Inlet, Hoods Canal, etc., are known as 
Pug(^t Sound. Vancouver, however, gave the name to the waters at 
the southern part of all these channels from Port Defiance in Lat. 
47°19' N. to the head of all at Olympia, in Lat. 47^02' N. As a general 
designation in popular usage, the term is coincident with, or even 
somewhat more extensive than the legal application. 

Renton. This is a town at the southern end of Lake Washington, where 
the waters drain off into the Black River. Its position is Lat. 47°29' N. 
and Long. 122^14' W. 

Roach Harbor. An incorrect spelling in the text for Roche Harbor, which 
is a small village and har>)or on the northwestern shore of San Juan 
Island. The position of the village is Lat. 48°36i' N. and Long. 
123°09' W. The entrance to the harbor is protected by Henry Island. 

Sackmans Point. Not named on the charts, but near Tracyton. 
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Washington — (continued , ) 

San Juan Island. A lar^o, hi^h island, 15 miles NW. and SE., which 
forms the SW. side of the S. entrance of the Canal de Haro and 
extends to a point near Victoria, B. C. The position of the SE. point 
is Lat. 48°27'N. and Loiif?. 122°58^'W. 

Seattle. A lar^e city, situated on Elliots Bay, which opens on Admiralty 
Inlet, 45 miles from the Strait of Juan de Puca. The position of the 
light-house is Lat. 47°39'43"N. and Long. 122°26'03" W. 

Snakalum Point. On the east coast of Whidbey Island, about 3 miles 
east from Coupeville. 

Swantown. A local name for a place on the west coast of Whidbey Island, 
about 10 miles north of Coupeville. 

Tacoma. This is a city at the SW. angle of Elliot Bay, which opens to 
the NW. upon Admiralty Inlet. The position of the front of the city 
is Lat. 47''10'N. and Long. 122°27' W. 

Tracy ton. This is a village on the western side of the Port Washington 
Narrows which connect Dyer Inlet on the NW. with Port Orchard. 
The position is Lat. 47°3G' N. and Long. 122°39' W. 

Whidbey Island. A long island forming the eastern extremity of the 
Strait of Juan de Fuea. The position of the extreme western point is 
Lat. 48^12'55"N. and Long. 122®45'3I"W. 


Siberia. 

Bering Island. A large island, the westernmost of the Aleutian Islands, 
95 miles from the nearest cape of Kamtschatka. The position of the 
NW. point is Lat. 55°18'N. and Long. I65°42' E. 

Konyam Bay. This bay is the north westernmost of the bays which open 
on the Strait of Seniavin. It opens to the SE. upon that strait, but 
6 miles in front of it is the island of Ka-y-ne or Arakamtchetchene. 
Liitke calls the bay Penkegnei and this name is found on the charts. 
The position of Cape Netchkonome, the N. point of entrance, is Lat. 
64°49i' N. and Long. 172°44i' W. 
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Collinsiella tuberculata Setcliell and Gardner gen. et ap. nov. 

1. Habit of No. 403, N.L.G., from Whidbey Island. 40) 

2. Vertical section through one of the fronds. (Zeiss 2 A) 

3. Dissection of a portion of the vertical section which has been treated 

with Chloriodide of Zinc, to show the branching. The cell con- 
tents are much shrunken. (Zeiss 2 D) 

4. Tangential section at the surface to show the division planes. 

(Zeiss 2 X D) 

5. Young terminal coll, untreated, showing the chromatophore lining 

the wall and the solitary pyrenoid. (Zeiss 2 ^ D) 

6. {Similar view of an older cell, showing the vacuolate appearance of 

the chromatophore. (Zeiss 2 x D) 

7. Similar view of still older cell, showing the decrease in size of the 

chromatophore and a double pyrenoid. (Zeiss 2 D) 

Codium Ritteri Setehell and Gardner sp. nov. 

8. Habit of the type specimen, (nat. size) 

9. A common shape of the adult utricle. (Zeiss 2 X A) 

10. A common shape of the adult utricle. (Zeiss 2 ^ A) 

11. An uncommon, yet not rare, shape of the adult utricle. (Zeiss 2 x A) 

Rhodochorton subimmersum Setehell and Gardner sp. nov. 

12. A section through the host plant, showing the horizontal immersed 

filament oX the Rhodochorton and the vertical emergent fila- 
ments, as well as the terminal tetrasporangia. Specimen No. 289, 
N.L.G., from Whidbey Island. (Zeiss 2 x D) 

All the figures of this plate were drawn under the direction of W. A, 
Setehell by H. N. Bagley. The size varies proportionally to the original, 
and in the case of microscopic details we shall mention here, as well as under 
the remaining figures, only the combination of the lenses used. The drawings 
have all been reduced to one -half the original diameter, but the magnifica- 
tions, where given, refer to the figures as reduced. 
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PLATE 18. 


Colpomenia sinuosa f. deformans Setehell and Gardner f. nov. 

13. Habit of a plant showing only a comparatively slij^ht and uniform 

lobing. Original from Pt. Carmel, Monterey County, California, 
(nat. size) 

14. Habit of a plant from the same spot as the preceding, showing the 

tendency towards unequal lobing, (nat. size) 

15. Habit of a group of plants of the type of the form. Any one of these 

plants may be separated and become the Scytosipho7i hullosiut 
Saunders, (nat. size) 

Chordaria abietina Rnprocht. 

](). Habit of a group of very young ]>lant8, showing the horizontal lobed 
thallus, whence the young vertical thalli are arising. Original 
material from Point Carmel, Monterey Coiinty, California, (a 
little more than natural size) 

17. Habit of a plant just reaching the adult condition, showing the , rela- 

tion between the horizontal and vertical thalli. From the same 
place, (nat. size) 

Constantinea Sitchensis P. & K. 

18. Habit of a young plant, showing the method of producing the new 

blade by the appearance, at first, of a subulate projection in the 
center of the old blade. Original material from Whidbey Island, 
(about one-half nat. size) 

Constantinea simplex Setcludl. 

19. Habit of a plant from Fort lloss, California, showing the first stages 

of the production of the new blade by the rosulate process, 
(about one-half nat. size) 

20. Habit of a plant in which the process of producing the new blade is 

farther advanced, (about one -half nat. size) 

21. Habit of plant still farther advanced, (about one-half nat. size) 

All the figures were drawn under the direction of W. A. Setehell. 

Figures 13-17 were drawn by H. N. Bagley, and the rest by 
i A. A. Lawson. 
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PLATE 19. 

Oscillatoria splendida f. uncinata Setchell and Gardner f. nov. 

22. Tip of specimen from Oak Harb#r, showing a slight tendency toward 
uncinate form. (X 1000-1500) 

211. Tip of another specimen from the same locality and of the same 
magnification, showing a spiral twist. 

24. Tip of another specimen from the same locality and of the same 

magnification, showing the extreme bending. 

Pterosiphonia arctica (J. Agardh) Setchell and Gardner comb. nov. 

25. Habit of portion of robust specimen from Unalaska. (nat. size) 

20. Tetrasporic branchlet. (Zeiss 2 X f)) 

27. Cross section through the base of a branchlet. (Zeiss 2 < II) 

Sarcophyllis pygmaea Setchell comb. nov. 

28. Habit of a group of veiy young plants, showing the horizontal thallus 

with the young vertical fronds arising just within the margins, 
(nat. size) 

29. Habit of young plant, showing the symmetrical horizontal thallus 

with two erect fronds about half grown, (nat. size) 

Fauchea Gardneri Setchell. 

50. Habit of a portion of the frond of a tetrasporic plant, showing the 
size, shape, and relative arrangement of the sori. (nat. size) 

All the figures were drawn under the direction of W. A. Setchell and 
N. L. Gardner. Figures 28 and 29 were drawn by A. A. Lawson, the rest 
by U. N. Bagley. 
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PLATE 20. 


Hedophyllum subsessile (Aresehou^) Setchcll. 

31. Habit of a half grown plant, showing the very short and stout stipe 
with its holdfast, the thickened base of the original blade from 
which the central portion has worn away, and the two blades 
borne on either side. The thickened base of the old blade gives 
off hapteres, some of which are shown in the figure, (about 
one -half nat. size) 

Drawn by A. A. Lawson, under the direction of W. A. Setchell. 
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PLATE 21. 

Alaria valida Kjellraan and Setcheil sp. nov. 

32. Habit of No. Ill, N.L.G., from Whidbey Island. ( “ \) 

33. Cross section of the midril) of the same plant. ( • 21) 

Drawn by H. N. Baj^ley, under the direction of W. A. SetchelL 
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PLATE 22. 


Alaria tenuifolia Setchell. 

34. Habit of the type of the species, No. 328(ia, from Amaknak Island. 

This is a plant not fully grown. (X i) 

35. Cross section of the stipe 15 mm. above the base. (X2i) 

36. Cross section 10 cm. above the base and 5 cm. below the beginning of 

the rhachis, to show the flattening. (X 2i) 

37. Cross section of the midrib. (X2i) 

All the figures were drawm by H. N. Bagloy, under the direction of W. A. 
Setchell. 
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PLATE 23. 

Whidbeyella cartilaginea Setchell and Gardner gen. et. Hp nov. 

38, Habit of the type specimen. (X i) 

Anatheca furcata 8etehell and Gardner sp. nov. 

39. Habit of the type specimen, (nat. size) 

Both figures were drawn by H. N. Bagley, under the direction of 
W. A. Betchell. 
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PLATE 24. 

Whidbeyella cartilaginea Setchell and Gardner gen. et. sp. nov. 

40. Cross section through the frond of the type specimen, showing the 

the structure of a young cystocarp. (Zeiss 2 X D) 

Anatheca furcata Setchell and Gardner sp. nov. 

41. Cross section through a cystocarp, showing the placenta, the masses 

of spores, and the filaments connecting the placenta with the 
tissues external to it. (Zeiss 2 X D) 

Both figures were drawn by H. N. Bagley, under the direction of W. A. 
Setchell. 
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PLATE 25. 


Platythamnion heteromorphum f. reversum Setchell and Gardner f. nov. 

42. Portion of the tip of a plant from Whidbey Island, showing the 

arrangement of branches and branchlets. (Zeiss 2X D) 

Fauchea laciniata J. Agnrdh. 

43. Portion of a tetrasporic plant, showing the habit and the arrangement 

and shape of the sori. (nat. size) 

44. Outline of a portion of a cystocarpic plant, showing the extreme of 

laeiniate margin, (nat. size) 

All the figures were drawn by H. N. Bagley, under the direction of 
W. A. Setchell. 





PLATE 26. 

Odonthalia semicostata (Mertens) J. Agardh. 

45. Habit of sterile but characteristic plant from Whidbey Island, (nat. 
size) 

Drawn by H. N. Bagley, under the direction of W. A. Setchell. 
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PLATE 27. 


Odonthalia semicostata (Mertens) J. Agardh. 

46. Habit of a pinnule bearing cystocarps. Such pinnules are alwayjp 

more or less eroded. li) 

47. Portion of a eystocarpie glomerule. (^5) 

48. Portion of a eystocarpie glomerule. (^ 5) 

49. Portion of a tetrasporic glomerule. 10) 

Odonthalia floccosa (Esper) Falkenberg. 

50. Pinna of an antheridial plant, showing the aggregation of the 

antheridial branchlets in a terminal glomerule. ( ' 5) 

Odonthalia Lyallii (Harvey) J. Agardh. 

51. Portion of a tetrasporic plant, (nat. size) 

52. Tetrasporic pinnule. (^5) 

53. Portion of a eystocarpie pinna. (^'3) 


All the figures were drawn by H. N. Bagley, under the direction of 
W. A. Setchell. 
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